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FOREWORD

The Annual Tropical Cyclone Report is
prepared by the staff of the Joint Typhoon
Warning Center (JTWC), a combined USAF/USN
support organization operating under the
command of the U. S. Naval Oceanography
Command Center, Guam. JTWC was established
in April 1959 when CINCPAC directed
CINCPACFLT to provide a single tropical cy-
clone warning center for the Pacific area.
The operations of JTWC are guided by
CINCPACINST 3140.1 (P).

The mission of the Joint Typhoon
Warning Center is multifaceted and includes:

1. Continuous meteorological
monitoring of all tropical ,activity in the
northern and southern hemispheres, from the
International Date Line westward to the east
coast of Africa, to anticipate tropical cy-
clone development.

2. Issuing warnings for all sig-
nificant tropical cyclones in the above area
of responsibility.

3. Determination of reconnais-
sance requirements for tropical cyclone
surveillance and assignment of appropriate
priorities.

4. In depth post-analysis of all
tropical cyclones occurring within the
WESTPAC/Northern Indian Ocean for publica-
tion in this report.

5. Cooperation with NAVENVPRED-
RSCHFAC, Monterey on the operational evalua-
tion of tropical cyclone models and forecast
aids, and independent technique development
to support operational forecast scenarios.

Should JTWC become incapacitated, the
Alternate JTWC (AJTWC), located at the U. S.
Naval Western Oceanography Center, Pearl
Harbor, Hawaii, assumes warning responsibi-

lities. Assistance in determining tropical
cyclone reconnaissance requirements, and in
obtaining the resultant data, is provided by
Detachment 4, lWW, Hickam AFB, Hawaii.

In line with the proposals to implement
metric units of measurement within the
United States over the next few years, vari-
ous civilian and military organizations have
begun extensive educational proqrams through
use of metric equivalents in their publica-
tions. This report will include metric unit
equivalent measures whenever possible.

Satellite imagery used throughout this
report represents data obtained by the
Satellite Selective Reconnaissance Program
network of stations. The personnel of Det
1, lWW, co-located with JTWC at Nimitz Hill,
Guam, direct the satellite acquisitions and
tropical cyclone surveillance of units at:

Det 5, lwW Clark AB, RP;
Det 8, lWW, Kadena AS, Japan;
Det 15, 30WS, Osan AB, Korea;
Det 4, lWW, Hickam APB, Hawaii, and
Air Force Global Weather Center,

Offutt APB, Nebraska

In addition, the Naval Oceanography Command
Detachment, Diego Garcia and DMSP equipped
U. S. Navy aircraft carriers have been in-
strumental in providing vital satellite posi-
tion fixes for tropical disturbances in the
Arabian Sea and the Bay of Bengal.

The staff of JTWC is indebted to
Captain Jesus B. Tupaz, USN for his many
valuable suggestions and insightful comments
throughout the preparation of the 1981
Annual Tropical Cyclone Report. A special
thanks is extended to the men and women of
the Fleet Air Photographic Laboratory, Naval
Air Station, Agana, Guam for their assist-
ance in the reproduction of satellite and
graphics data for this report.

NOTE : Appendix 4 contains information on
how to obtain past issues of the
Annual Typhoon-Report (redesignated
Annual Tropical Cyclone Report in
1980).

—
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CHAPTER I - OPERATIONAL PROCEDURES

1. GENERAL

The Joint Typhoon Warning Center (JTliC)
provides a variety of routine services to
the organizations within its area of respon-
sibility, including:

a. Significant Tropical Weather Adviso-
ries: issued daily, this product describes
all tropical disturbances and assesses their
potential for further development;

b. Tropical Cyclone Formation Alerts:
issued when synoptic, satellite ancl/orair-
craft reconnaissance data indicate develop-
ment of a significant tropical cyclone in a
specified area is likely;

c. Tropical Cyclone Warnings: issued
periodically throughout each day for signi-
ficant tropical cyclones, gi.~ingforecasts
of position and intensity of the system; and

d. Prognostic Reasoning Messages:
issued twice daily for systems in liESTPAC
only, these messages discuss the rationale
behind the most recent warnings.

The recipients of the services of JTWC
essentially determine the content of JTWC’S
products according to their ever-char?qing
requirements. Thus, the spectrum of the
routine services is subject to change from
year to year; such changes are usually the
result of deliberations held at the Annual
Tropical Cyclone Conference.

2. DATA SOUKES

a. COMPUTER PRODUCTS:

The standard array of synoptic-scale
computer analyses and prognostic chazts are
available from the Fleet Numerical Oceano-
graphy Center (FLENUMOCEANCEN) at Monterey,
California. These products are provided
through the capabilities of the Naval
Environmental Data Network (NEDN).

b. CONt7ENTIONALDATA:

This data set is comprised of sur–
face and upper-air observations from island,
ship, and land stations plus weather obser-
vations from commercial and military air-
craft (AIREp5). Conventional data charts
are prepared daily at 0000Z and 1200Z for
the surface/gradient, 500 mb, and 200 mb
levels. The upper-level charts use rawin-
sonde data, AIPGZPSwithin 6 hours of the
synoptic times and especially on the 200 mb
chart, satellite blow-off winds.

c. AIRCRAFT RECONNAISSANCE:

Aircraft weather reconnaissance data
are invaluable for the positioning of the
center of developing systems and essential
for the accurate determination of numerous
parameters, e.g.

minimum sea-level pressure
horizontal wind distribution

In addition, wind and pressure-
height data at the 500 and/or 400 mb level,
provided by the aircraft while enroute to,
or from fix missions, provides a valuable
supplement to the all-too sparse data fields
of JTWCIS area of responsibility. A compre-
hensive discussion of aircraft weather re-
connaissance is presented in Chapter II.

d. SATELLITE RECONNAISSANCE:

Meteorological satellite data obtain-
ed from Defense Meteorological Satellite
Proqram (DMSP) and National Oceanic and
Atmospheric Administration (NOAA) spacecraft
played a major role in the early detection
and tracking of tropical cyclones in 1981.
A discussion of the role of these programs
is presented in Chapter 11.

e. RADAR RECONNAISSANCE:

During 1981, as in previous years,
land radar coverage was utilized extensively
when available. Once a storm moved within
the range of land radar sites, their reports
were very critical for determination of small
scale movement. Use of radar reports during
1981 is discussed in Chapter II.

3. COMMUNICATIONS

a. JTWC currently has access to three
primary communications circuits.

(1) The Automated Digital Network
(AUTODIN) is used for dissemination of
warnings and other related bulletins to
Department of Defense installations. These
messages are relayed for further transmission
over U. S. Navy Fleet Broadcasts, U. S.
Coast Guard CW (continuous wave Morse code)
and voice broadcasts. Inbound message traf-
fic for JTWC is received via AUTODIN addres-
sed to NAVOCEB.NCOMCENGUAM.

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JT\iC
through a dedicated circuit from the Automa-
ted Digital Weather Switch (ADWS) at Hickam
AFB, Hawaii. The ADWS selects and routes
the large volume of meteorological reports
necessary to satisfy JTWC requirements for
the right data at the right time. Weather
bulletins prepared by JTWC are inserted into
the AWN circuit via the NEDS and the Nimitz
Hill Naval Telecommunication Center (NTCC)
of the Naval Communications Area Master
Station Western Pacific.

(3) The Naval Environmental Data
Network (NEDN) is the communications link
with the computers at FLENUMOCEANCEN. JTliC
is able to receive environmental data from
FLENUMOCEANCEN and access the computers
directly to run various programs.

Manual streamline analysis of the 500
mb level is accomplished on the 00002 and
1200Z data. This analysis is used to dcli-eye/center

maximum intensity
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neate khe mid-tropospheric steering cur-
rents, which are extremely important to the
TDO .

b. The Naval Environmental Display
Station (NEDS) has become the backbone of
the JTWC communications system; it is the
terminal that provides a direct interface
with the NEDN and AWN. It is also capable
of preparing messages for indirect AUTODIN
transmission. NTCC supports JTWC communica-
tions by transmitting back-up AWN messages
using message tapes from the NEDS as well as
transmitting the AUTODIN message tapes. The
NEDS is also used extensively by the Typhoon
Duty Officer (TDO) to request a multitude of
forecast aids which are processed by the
FLENUMOCEANCEN computers and transmitted to
the TDO over the NEDN circuit.

4. ANALYSES

A composite surface/gradient level (3000
ft) manual analysis of the JTWC area of
responsibility is accomplished on the 00002
and 12002 conventional data. Analysis of
the wind field using streamlines is stressed
for tropical and subtropical regions. Ana-
lysis of the pressure field is accomplished
routinely by the NOCC Operations watch-team
and may be used in conjunction with JTWC’S
analysis of tropical wind fields.

Manual streamline analysis of the 500 mb
level is accomplished on the 00002 and 12002
data. This analysis is used to delineate
the mid–tropospheric steering currents,
which are extremely important to the TDO.

A composite upper-tropospheric manual
streamline analysis is accomplished daily
for the 00002 and 12002 data fields utiliz–
ing rawinsonde data from 300 mb through 100
mb, wind directions extracted from satellite
data by Det 1, lWW, winds derived from cloud
motion analysis, and AIREPS (plus or minus
6 hours) at or above 29,000 feet. Wind and
height data are used to arrive at a repre-
sentative analysis of tropical cyclone out-
flow patterns, of steering currents, and of
areas that may indicate tropical cyclone
intensity change. All charts are hand plot-
ted.over areas of tropical cyclone activity
to provide all available data as soon as
possible to the TDO. These charts are
augmented by the computer-plotted charts for
the final analyses.

Additional sectional charts at interme-
diate synoptic times and auxiliary charts
such as station-time plot diagrams and
pressure-change charts are also analyzed
during periods of significant tropical cy-
clone activity.

5. FORECAST AIDS

a. CLIMATOLOGY:

Climatological publications utilized
during the 1981 typhoon season include pre-
vious JTWC Annual Typhoon Reports and clima-
tic publications from local sources, Naval
Environmental Prediction Research Facility,
Naval Postgraduate School, Air weather
Service, First Weather Wing and Chanute
Technical Training Center. Publications
from other Air Force and Navy activities,
various universities and foreign countries
are also used by the JTWC.

b. OBJECTIVE TECHNIQUES:

The following objective techniques
were employed in tropical cyclone forecast-
ing during 1981. A description of these
techniques is presented in Chapter IV.

(1)

2)

3)

4)

5)

12 HR EXTRAPOLATION

CLIMATOLOGY

HPAC (Combined extrapolation
and climatology)

TROPICAL CYCLONE MODEL (Dynamic)

CYCLOPS (Steering)

(6) TYAN78 (Analog)

(7) NESTED TROPICAL CYCLONE MODEL
(Dynamic)

(8) BPAC (Blended extrapolation and
climatology)

6. FORECASTING PROCEDURES

a. INITIALIZATION:

In the preparation of each warning,
the actual surface location (fix) of the
tropical cyclone eye/center just prior to
(within three hours of) warning time is of
prime importance. JTWC uses the Selective
Reconnaissance Program (SRP) to levy an
optimum mix of resources to obtain fix in-
formation. When tropical cyclones are
either poorly defined or the actual surface
location cannot be determined, or when con-
flicting fix information is received, the
“best estimate” of the surface location is
subjectively determined from the analysis
of all available data. If fix data are not
available due to reconnaissance platform
malfunctions or communication problems,
synoptic data or extrapolation from previous
fixes are used. The initial forecast (warn-
ing time) position is then obtained by ex-
trapolation using the latest fix and a
“best track” of the cyclone movement to date.

b. T~CK FORECASTING:

w initial forecast track is develo-
ped based on the previous forecast and the
objective techniques. This initial track is
subjectively modified based on the following:

(1) The prospects for recurvature
are evaluated. This evaluation is based
primarily on present and forecast positions
and amplitude of middle tropospheric mid-
latitude troughs from the latest 500 mb ana-
lysis and numerical prognoses.

(2) Determination of steering level
is partly influenced by maturity and vertical
extent of the system. For mature cyclones
located south of the 500 mb subtropical
ridge, forecast changes in speed of movement
are closely correlated with forecast changes
in the intensity of the ridge. When steering
currents are very weak, the tendency for cy-
clones to move northward due to their inter-
nal forces is an

(3) The
cyclone to other

2
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ated to determine if there is a possibility
of Fujiwhara interaction.

(4) Over the 12- to 72-hour forecast
spectrum, speed of movement during the early
time frame is biased toward persistence (12-
hr extrapolation), while that near the end of
the time frame is biased towards objective
techniques and climatology.

(5) A final check is made against
climatology to determine whether the forecast
track is reasonable. If the forecast devi-
ates greatly from climatology, the forecast
rationale is reappraised.

c. INTENSITY FORECASTING:

In forecasting intensity, heavy re–
liance is placed on aircraft reconnaissance
reports, the Dvorak satellite interpretation
model, wind and pressure data from ships and
land stations in the vicinity of the cyclone,
and the ob~ective techniques. Additional
considerat~ons are the position and inten-
sity of the tropical upper-tropospheric
trough (TUTT), extent and intensity of
uPPer-level OutflOw, sea-surface temperature
terrain influences, vertical wind shear and
proximity to an extratropical environment.

ZWARNINGS

Tropical cyclone warnings are issued
when a definite closed circulation is evi-
dent and maximum sustained wind speeds are
forecast to increase to 34 or more knots
within 48 hours, or the cyclone is in such a
position that life or property may be endan-
gered within 72 hours. Warnings are also
issued in other situations if it is deter-
mined that there is a need to alert military
and civil interests to conditions which may
become hazardous in a short period of time.
Each tropical cyclone warning is numbered
sequentially and includes the initial warn-
ing time, eye-center position, intensity,
the radial extent of 30, 50 and 100 knot
surface winds (when applicable), the levied
reconnaissance platform used, the instanta-
neous speed and direction of movement of the
cyclone’s surface center at warning time and
the forecast information. The forecast in-
tervals for all Northern Hemisphere tropical
cyclones, regardless of intensity, are 12,
24, 48, and 72 hr.

Warnings within the JTWC North Pacific
area are issued within two hours of 00002,
06002, 12002, and 18002 with the constraint
that consecutive warnings may not be more
than seven hours apart. Warnings in the
JTWC North Indian Ocean area are issued
within two hours of 02002, 08002, 14002, and
20002, again with the constraint that conse-
cutive warnings may not be more than seven
hours apart. Warning forecast positions are
verified against the corresponding “best
track” positions. A summary of the verifi-
cation results from 1981 is presented in
Chapter IV.

possesses readability for user~ without ADP
equipment.

8. PROGNOSTIC REASONING MESSAGE

For tropical cyclones in warning status
in the North Pacific area, prognostic rea-
soning messages are transmitted following
the 00002 and 12002 warnings, or whenever
the previous reasoning is no longer valid.
This plain language message is intended to
provide meteorologists with the reasoning
behind the latest JTWC forecast. Prognos-
tic reasoning messages are not normally
prepared for tropical depressions nor for
cyclones in the North Indian Ocean area.

For tbe-1981 season, JTWC included con-
fidence statements for the 24- and 48-hour
forecasts. The confidence values were per-
centage probabilities that the 24-hour fore-
cast position error would be less than 100
nm and less than 150 nm, respectively, and
that the 48-hour error would be less than
200 nm and less than 300 nm, respectively.
These probabilities were based on objective
data from error analysis studies of past
cyclones and were a function of latitude,
longitude, storm intensity, organization and
the number of western Pacific cyclone in
existence.

Prognostic reasoning information appli-
cable to all customers is provided in the
remarks section of warnings when significant
forecast changes are made or when deemed
appropriate by the TOO.

9. SIGNIFICANT TROPICAL WEATHER ADVISORY

This plain language message, contains a
detailed, non-technical description of all
significant tropical cyclone development
within the 24-hour forecast period. It is
issued by 06002 daily.

10. TROPICALCYCLONEFORMATION ALERT

Alerts are issued whenever interpreta-
tion of satellite imagery “andother meteoro-
logical data indicates significant tropical
cyclone formation is likely. These alerts
will specify a valid period not to exceed 24
hours and must either be cancelled, reissued
or superseded by a warning prior to expira-
tion of the valid period.

As of 1 January 1980, JTWC issued tropi-
cal cyclone warnings in an ADP (Automated
Data Processing) format. The format allows
commands with ADP equipment to enter tropic-
al cyclone warning data directly into ADP
equipment data bases. The format also

3



CHAPTER 1- RECONNAISSANCE

1. GENERAL

The Joint Typhoon Warning Center depends
on reconnaissance to provide necessary,
accurate, and timely meteorological informa-
tion in support of each warning. JTWC re-
lies primarily on three reconnaissance
platforms: aircraft, satellite, and radar.
In data rich areas synoptic data is also
used to supplement the above. Optimum
utilization of all available reconnaissance
resources is obtained through the Selective
Reconnaissance Program (SRP), whereby var–
ious factors are considered in selecting a
specific reconnaissance platform to support
each warning. These factors include: cy-
clone location and inter.sity,reconnais-
sance platform capabilities and limitations,
and the cyclone’s threat to life/property
afloat and ashore. A summary of reconnais-
sance fixes received during 1981 is included
in Section 6 of this Chapter.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft:

Aircraft weather reconnaissance in
the JTWC area of responsibility is performed
by the 54th Weather Reconnaissance Squadron
(54th WRS) located at Andersen Air Force
Base, Guam. Presently equipped with six
WC-130 aircraft, the 54th WRS, from Julv
through October, is augmented by the 53rcl
WRS from Keesler Air Force Base, Mississippi,
bringing the total number of available air-
craft to nine. The JTWC reconnaissance
requirements, provided daily throughout the
year to the Tropical Cyclone Aircraft
Reconnaissance Coordinator (TCARC), include
area(s) to be investigated,.tropical cy-
clone to be fixed, fix times, and fore-
cast positions for fixes. The following
priorities are utilized in acquiring meteor-
ological data from aircraft, satellite, and
land-based radar in accordance with CINCPAC-
INST 3140.lP:

“(l) Investigative flights and
vortex or center fixes for each scheduled
warning in the Pacific area of responsibi-
lity. One aircraft fix per day of each
cyclone of tropical storm or typhoon inten-
sity is desirable.

(2) Supplementary fixes.

(3) Synoptic data acquisition.”

As in previous years, aircraft recon-
naissance provided direct measurements of
height, temperature, flight-level winds,
sea-level pressure, estimated surface winds
(when observable), and numerous additional
parameters. The meteorological data are
gathered by the Aerial Reconnaissance Wea-
ther officers (ARWO) and dropsonde operators
of Detachment 4, Hq AWS, who fly with the
54th WRS. These data provide the Typhoon
Duty Officer (TOO) indications of changing
cyclone characteristics, radius of cyclone

associated winds, and present cyclone posi-
tion and intensity. Another important as-
pect is the availability of the data for
research on tropical cyclone analysis and
forecasting.

b. Satellite

Satellite fixes from USAF/USN ground
sites and USN ships provide day and night
coverage in the JTWC area of responsibility.
Interpretation of this satellite imagery
provides cyclone positions and estimates of
storm intensities through the Dvorak techni-
que (for daytime passes) .

Detachment 1, 1st Weather Wing,
which receives and processes polar orbiting
satellite data, is the primary fix site for
the western Pacific. Satellite fix posi-
tions received at JTWC from the Air Force
Global Weather Central (AFGWC), Offutt Air
Force Baser Nebraska and the Naval Oceano-
graphy Command Detachment at Diego Garcia
were the major sources of satellite data for
the Indian Ocean. GOES fixes were also
provided by the National Environmental
Satellite Service, Honolulu, Hawaii for
tropical cyclones near the dateline.

c. Radar

Land radar provides positioning data
on well developed cyclones when in the
proximity (usually within 175 nm (324 km))
of the radar sites in the Republic of the
Philippines, Taiwan, Hong Kong, Japan, the
Republic of Korea, Kwajalein, and Guam.

d. Synoptic

In 1981, JTWC also determined
tropical cyclone positions based on the ana-
lysis of the surface/gradient level synoptic
data. These positions were helpful in
situations where the vertical structure of
the tropical cyclone was weak or accurate
surface positions from aircraft were not
available due to flight restrictions.

3. AIRCRAFT RECONNAISSANCE SUMMARY

During the 1981 tropical season, the
JTWC levied 201 six-hourly vortex fixes and
78 investigative missions of which 21 were
flown into disturbances which did not
develop. In addition to the levied fixes,
106 supplemental fixes were also obtained.
The number of levied investigative missions
has increased steadily over the past five
years in response to JTWC’S increased ef-
forts to detect initial tropical cyclone
development. The average vector error for
all aircraft fixes received at the JTWC
during 1981 was 13 nm (24 km).

Aircraft reconnaissance effectiveness is
summarized in Table 2-1 using the criteria
as set forth in CINCPACINST 3140.lP.



TA8LE2-1.AIRcRAFT REcONNAISSANCE EFFI?CTIVEXESS

CO:4PLETED0.sT1?,!_
EARLY
LATE
HISSED

‘roT;,L 201

91.5
1.5
5.5
1.5

1,>0.0

LEvIED VS. MISSED FIXES

LE<.IIED~f~ss~~ PERCENT

AVERAGE1965-1970 507 10 2.0
1971 802 61 7.6
1972 624 126 20.2
1973 227 13 3.7
1974 358 30 8.4
1975 217 7 3.2
1976 317 11 3.5
1977 203 3 1.5
1978 290 2 3.7
1979 289 14 4.8
1980 213 4 1.9
1981 201 3 1.5

4. SATELLITE RECONNAISSANCE SUMMARY

The Air Force Drovides satellite recon-
naissance support %0 JTWC using imagery data
from DMSP and NOAA polar-orbiting spacecraft.
In addition, geostationary satellite data is
also available.

The DMSP cyclone surveillance network
consists of both tactical and centralized
facilities. Tactical DMSP sites are located
at Nimitz Hill, Guam; Clark AB, Philippines;
Kadena AB, Japan; Osan AB, Korea; and Hickam
AFB, Hawaii. These sites provide a combined
coverage that includes the JTWC area of
responsibility in the western North Pacific
from near the dateline westward to the Malay
Peninsula. The Navy tactical site at Diego
Garcia continues to provide NOAA polar-orbit-
ing coverage in the central South Indian
Ocean. Their reconnaissance supplements the
Air Force Global Weather Central (AGWC) sup-
port in this data sparse region.

AFGWC , located at Offutt AFB, Nebraska
is the centralized member of the satellite
cyclone surveillance network. In support to
JTWC, AFGWC processes imagery from DMSP and
NOAA spacecraft. Imagery processed at AFGWC
is recorded on-board the spacecraft as it
passes over the earth. Later, these data are
downlinked to AFGWC via a network command/
readout sites and communications satellites.
This enables AFGWC to obtain the coverage
necessary to fix all cyclones of interest to
JTWC. AFGWC has the primary responsibility
to provide cyclone surveillance over the
entire Indian Ocean and a small portion of
the western North Pacific near the dateline.
Additionally, AFGWC can be tasked to provide
storm positions in the western North Pacific
and South Pacific as backup to coverage
routinely available in this region.

The hub of the network is Det 1, lwW
colocated with JTWC, Nimitz Hill, Guam.
Based on available satellite coverage, Det 1
coordinates satellite reconnaissance re-.
quirements with JTWC and tasks the indivi-
dual network sites for the necessary storm
fixes. Thereforer when a position from a
polar-orbiting satellite is required as the
basis for a warning, called a levied fix,
a dual sight tasking concept is applied.
Under this concept two sites are tasked to
fix the cyclone off the same satellite pass.
This provides the necessary redundancy to
virtually guarantee JTWC a successful satel-
lite fix on the cyclone. Using this dual-
site concept, the satellite reconnaissance
network was able to meet all of JTWC’S
levied satellite fix requirements. Dual-
site tasking is applied in the Indian Ocean
as well by using AFGWC and the Navy weather
detachment site at Diego Garcia.

The network provides JTWC with several
products and services. The main service is
one of surveillance. Each site reviews its
daily satellite coverage for indications of
tropical cyclone development. If an area
exhibits the potential for development, JTWC
is notified. Once JTWC issues either an
alert or warning, the network is tasked to
provide three products: cyclone positions,
cyclone intensity estimates, anti24-hour
cyclone intensity forecasts. Satellite
cyclone positions are assigned position code
numbers (PCN) depending on the availability
of geography for precise gridding and the
degree of organization of the cyclone’s
circulation center (Table 2-2). During 1981
the network provided JTWC with over 1200
satellite fixes on WESTPAC tropical distur-
bances. Another 110 fixes were made by Det
1 for tropical disturbances in the North
Indian Ocean. A comparison of those fixes
made on WESTPAC numbered tropical cyclones
with their corresponding JTWC best track
positions is shown in Table 2-3. Estimates
of the cyclone’s current intensity and a 24-
hour intensity forecast are made once each
day by applying the Dvorak technique (NOAA
Technical Memorandum NESS 45 as revised) to
daylight visual data.

The availability of polar-orbiting
meteorological satellites improved since the
end of 1980. At that time only NOAA 6 and
F-3 (FTV 14537), both sunrise orbiters, were
available. However, in June NOAA 7 was
successfully launched with the network able
to use visual imagery by orbit 25 and IR
data by orbit number 210. NOAA 7 replaced
TIROS-N and is in a mid-afternoon orbit.
NOAA 6 continued to function normally
throughout the year except for a brief 3

TABLE 2-2. POSITIONCODE NW4SERS

PCN METHODOF CENTERDETERMINATION/GRIDDING——

1 EYE/GEOGRAPHY
2 EYE/EPHEMERIS
3 wELL DEFINEDCC/GEOGRAPHY
4 wELL DEFINEDCC/EPHEMERIS
5 PoORLYDEFINEDCC/GEOGRAPSIY
6 POORLYDEFINEDCC/EPHEMERIS

CC=CirculationCenter
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TABLE 2-3. MEAN DEVIATION (NN)OF ALL SATELLITE DERIVED TROPICAL
CYCLONE POSITIO!4SPROM THE JTWC BEST TMCK POSITIONS.
NU14BEROF CASES IN PARENTHESIS.

WES1’PAC WESTPAC INDIAN OCEAN INDIAN OCEAN
1974-1980 AVERAGE 1981

PCN
1980 1981

(ALL SITES) (ALL SITES) (ALL SITES) (ALL SITES)

1 13.1 (269) 14.6 (159) 17.0 ( 9)
2 18.0 ( 80) 16.6 ( 5) 9.5 ( 2)
3 20.5 (435) 17.5 (217) 29.7 ( 6)
4 23.8 (107) 38.3 ( 13)
5 38.1 (725) 35-2 (789) 35.7 ( 8) 29.9 (14)
6 42.6 (278) 55.1 ( 39) 44.6 (12) 32.7 (21)

l&z 14.2 (349) 14.7 [164) 15.6 (11)
3&4 21.2 (542) 18.7 (230) 29.7 ( 6)
5&6 39.3 (1003) 36.1 (828) 41.0 (20) 31.6 (35)

week period in August and September. During reports were received on Indian Ocean cy
that time a data anomaly.developed rendering clones.
the visual and IR data unusable. However,
the problem corrected itself and despite
over 13,000 orbits by the end of 1981, the
spacecraft is functioning normally. While
most network sites use NOAA 6 on a routine
basis, Det 1 now uses NOAA I as its primary
surveillance and reconnaissance satellite.
Higher sun angle giving clearer visual
imagery and more timely nodal crossings
makes NOAA 7 more conducive to Det 1 opera-
tions. On the DMSP side, no new launches
were attempted in 1981. F-3 is still pro-
viding ascending daylight coverage despite
19,000 orbits. In summary, NOAA 6, NOAA 7
and F-3 were being used at years end.

Besides fixes from the network, JTWC
also received satellite-derived cyclone posi-
tions from several secondary sources during
1981. These included: U. S. Navy ships
equipped for direct readout; the National
Environmental Satellite Service (NESS) using
NOAA and GOES data: and the Naval Polar
Oceanography Center, Suitland, Maryland
using stored DMSP and NOAA data. Fixes from
these secondary sources are not included in
the network statistics.

5.RADAR RECONNAISSANCE SUMMARY

Seventeen of the 29 significant tropical
cyclones occurring over the western North
Pacific during 1981 passed within range of
land based radars with sufficient cloud pat-
tern organization to be fixed. The hourly
and oftentimes, half-hourly land radar fixes
that were obtained and transmitted to JTWC
totaled 584.

The WMO radar code defines three cate-
gories of accuracy: good (within 10 km
(5.4 rim)),fair within 113-30km (5.4-16.2
rim)),and poor (within 30-50 km (16.2-2.27
nm)). This year, 584 radar fixes were coded
in this manner; 254 were good, 172 fair, and
158 poor. Compared to the JTWC best track,
the mean vector deviation for land radar
sites was 18 nm (33 km). Excellent SUppOrt
through timely and accurate radar fix posi-
tioning allowed JTWC to track and forecast
tropical cyclone movement through even the
most difficult and erratic tracks.

No radar fixes were made by 54th WRS
aircraft during the WESTPAC tropical cyclone
season and, as in previous years, no radar

6. TROPICAL CYCLONE FIX DATA

A total of 2230 fixes on 29 northwest
Pacific tropical cyclones and 111 fixes on
3 northern Indian Ocean tropical cyclones
were received at JTWC. Table 2-4, Fix Plat-
form Summary, delineates the number of fixes
per platform for each individual tropical
cyclone. Season totals and percentages are
also indicated.

Annex A includes individual fix data for
each tropical cyclone. Fix data are divided
into four categories: Satellite, Aircraft,
Radar, and Synoptic. Those fixes labelled
with an asterisk (*) were determined to be
unrepresentative of the surface center and
were not used in determining the best tracks.
Within each category, the first three columns
are as follows:

FIX NO. - Sequential fix number

TIME (Z) - GMT time in day, hours and
minutes

FIX POSITION - Latitude and longitude to
the nearest tenth of a degree

Depending upon the category, the remainder
of the format varies as follows:

a. Satellite

(1) ACCRY - Position Code Number
(PCN) is used to indicate the accuracy of
the fix position. A “l” indicates relative-
ly high accuracy and a “6” relatively low
accuracy.

(2) DVORAR CODE - Intensity evalua-
tion and trend utilizing visual satellite
data. (For specifics, refer to NOAA TM;
NEss-45) (Table 2-5).

EXAMRf: TSb MlNW)W13124hm.
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TAELE 2-4. FIX SUMMARY FOR 1981

FIX SUMMARY

AIRCRAFT DMSP

WESTERN PACIFIC

TY FREDA
TS GEFJ+LD
TS HOLLY
TS IKE
TY JUNE
TY KELLY
TS LYNN
TS MAURY
TS NINA
TY OGDEN
TD 11
TS PHYLLIS
TS ROY
TS SUSAN
TY TliAD
TS VANESSA
TS WARREN
TY AGNES
TY BILL
TY CLARA
TY DOYLE
ST ELSIE
TS FASIAN
TY GAY
TY HAZEN
ST IRMA
TS JEFF
TY KIT
TY LEE

11
17
22
1
11
7
4
3
0
11
0
3
5
2
26
2
0

17
12
19
0
29
1
30
19
18
9
32
12

1
1
2
1
0
0
0
0
0
0
0
0
0
0
2
0
0
1
0
0
0
1
0
0
0
0
0
0
0

__________________________________________

NOAA 6&7

10
12
20
14
18
24
18
9
5
11
5
4
17
16
16
2

1:
9
18
10
20
7

24
17
20
7

30
11

------------- .

OTHER
SAT

28
37
48
39
35
32
28
8
7
23
10
14
31
32
42
19
19
49
26
42
26
47
12
43
53
50
33
43
38

----------

RADAR

o
10
0
3

23
7
78
0
0
73
0
0

:
9
0
0

140
0
45
0
9
0

49
50
70
1
2
11

----------,

SYNOPTIC

4
0
0
2
0
1
6
11
3
0
3
0
0
0
11
0
1
2
0
0
0
1
2
1
2

13
0
0
0

TOTAL

54
77
92
60
87
71

1;4
31
15

li8
18
21
57

1::
23
25
225
47

1;4
36

107
22

147
141
171
50

108
72

-----------------------

TOTAL 324 9 395 914 584 63 2289

% OF TOTAL
NO. OF FIXES 14.2 0.4 17.3 39.9 25.5 2.7 100

NOAA 6&7 OTHER SYNOPTIC TOTAL

INDIAN OCEAN

TC 27-81 27 0 0
TC 29-81 18

27
16 0 34

TC 31-81 23 26 0 49

__________________________________________________________________________________________________

TOTAL 68 42 0 110

% OF TOTAL
NO. OF FIXES 61.8 38.2 100
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‘ABLE2-5. MAXIMUN SUSTAINED WIND SPEED (KT)
AS A FUNCTION OF DVORAK T NUMBER
AND MINIMUM SEA LEVEL PRESSURE
(MSLP)

‘ROPICALCYCLONE WIND MSLP
INTENSITY SPEED (NW PACIFIC)

T 1.0 25 --
T 1.5 25 .-
T 2.0 30 1003
T 2.5 35 999
T 3.0 45 994
T 3.5 55 988
T 4.0 65 981
T 4.5 77 973
T 5.0 90 964
T 5.5 102 954
T 6.0 115 942
T 6.5 127 929
T 7.0 140 915
T 7.5 155 900
T 8.0 170 884

(3) SAT - Specific satellite used
for fix position (DM~P 37 or NOAA 6, NOAA 7,
or Other) .

(4) COMMENTS - For explanation of
abbreviations, see Appendix.

(5) SITE - ICAO call sign of the
specific satellite tracking station.

b. Aircraft

(1) FLT LVL - The constant pressure
surface level, in mb, maintained during the
penetration. Seven hundred mb is the normal
level flown in developed cyclones due to
turbulence factors. Low-level missions are
flown at 1500 ft.

(2) 700 MB HGT - Minimum height of
.che700 mb pressure surface within the vor-
tex recorded in meters.

(3) OBS MSLP - If the surface cen-
ter can be visually detected (e.g., in the
eye), the minimum sea-level pressure is ob-
tained by a dropsonde released above the sur-
face vortex center. If the fix is made at
the 1500-foot level, the sea-level pressure
is extrapolated from that level.

(4) MAX-SFC-WND - The maximum sur-
face wind (knots) is an estimate made by the
ARWO based on sea state. This observation
is limited to the region of the flight path
and may not be representative of the entire
cyclone. Availability of data is also depen-
dent upon the absence of undercast conditions
and the presence of adequate illumination.
l’hepositions of the maximum flight level
wind and the maximum observed surface wind do
not necessarily coincide.

(5) MAX-FLT-LVL-WND - Wind speed
(knots) at flight level is measured by the
AN/APN 147 doppler radar system aboard the
WC-130 aircraft. Values entered in this cat-
egory represent the maximum wind measured
prior to obtaining a scheduled fix. This
measurement may not represent the maximum
flight level wind associated with the tropi-

cal cyclone because the aircraft only sam-
ples those portions of the tropical cyclone
along the flight path. In most instances,
the flight path is through the weak sector
of the cyclone. In areas of heavy rainfall,
the doppler radar may track energy reflected
from precipitation rather than from the sea
surface, thus, preventing accurate wind
speed measurement. In obvious cases, such
erroneous wind data will not be reported.
In addition, the doppler radar system on the
WC–130 restricts wind measurements to drift
angles less than or equal to 27 degrees if
the wind is normal to the aircraft heading.

(6) ACCRY - Fix position accuracy.
Both navigational (OMEGA and LORAN) and me-
teorological (by the ARWO) estimates are
given in nautical miles.

(7) EYE SHAPE – Geometrical repre-
sentation of the eye based on the aircraft
radar presentation. The eye shape is re-
ported only if the center is 50% or more
surrounded by wall cloud.

(8) EYE DIAM/ORIENTATION - Diameter.
of the eye in nautical miles. In case of an
elliptical eye, the lengths of the major and
minor axes and the orientation of the major
axis are respectively listed. In the case
of concentric eye walls, both diameters are
listed.

c. Radar

(1) RADAR - Specific type of plat-
form utilized for fix (land radar site,
aircraft, or ship).

(2) ACCRY - Accuracy of fix posi-
tion (good, fair, or poor) as given in the
WMO ground radar weather observation code
(FM20-V)

(3) EYE SHAPE - Geometrical repre-
sentation of the eye given in plain language
(circular, elliptical, etc.).

(4) EYE DIAM - Diameter of eye
given in kilometers.

(5) RADOB CODE - Taken directly
from WMO ground weather radar observation
code FM20-v. The first group specifies the
vortex parameters, while the second group
describes the movement of the vortex center.

(6) RADAR POSITION - Latitude and
longitude of tracking station given in
tenths of a degree.

(7) SITE - WMO station number of
the specific tracking station.

d. Synoptic

(1) INTENSITY ESTINATE - TDO’S ana-
lysis of low-level synoptic data to deter-
mine a cyclone’s maximum sustained surface
wind (knots).

(2) NEAREST DATA - Accuracy of fix
based on distance (nautical miles) from the
fix position to the nearest synoptic report
or to the average distance of reports in
data sparse cases.
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CHAPTER XII - SUMMARY OF TROPICAL CYCLONES

1. WESTERN NORTH PACIFIC TROPICAL CYCLONES

During 1981, the western North Pacific
experienced the third consecutive year of
below normal tropical cyclone activity.
Twenty-nine tropical cylones occurred in
1981, one more than the previous two years
but three less than the annual average.
Only one significant tropical cyclone failed
to develop beyond the tropical depression
(TD) stage and 11 tropical storms (TS) fail-
ed to reach typhoon intensity. Of the 16
tropical cyclones that developed to typhoon
(TY) intensitY, only two reached the 130 kt

order from a list of alternating male/female
names found in CINCPACINST 3140.lP. Table
3-1 provides a summary of key statistics for
western North Pacific cyclones. Each tropi-
cal cyclone’s maximum surface winds (MAX SFC
WND), in knots, and minimum observed sea
level pressure (MIN OBS SLP), in millibars,
were obtained from best estimates based on
all available data. The distance travelled,
in nautical miles, was calculated from the
JTWC official best track (see Annex A).

(67 m/see) in~ensit~ necessary to be classi- Tables 3-2 through 3-5 provide further
fied as super typhoons (ST). Tropical cy- information on the monthly distribution of
clones reaching tropical storm intensity or tropical cyclones and statistics on Tropical
greater are assigned names in alphabetical Cyclone Formation Alerts and Warnings.

TABLE 3-1 WESTERN NORTH PACIFIC

1981 SIGNIFICANTTROPICALCYCLONES

CALENDAR MAX MIN NUMBER
PERIOD DAYS OF SFC OBS OF DISTANCE

CYCLONE TYPE NAME OF WARNING WARNING WIND(KT) ~ WARNINGS— —— TRAvELLED(NM

01 TY FREDA 12 NAR-17 MAR 6 100 940 22 1912
02 TS GERALD 15 APR-19 APR 5 60 982 18 1659
03 TS HOLLY 29 APR-07 MAY 9 45 997 31 1711

04 TY IKE 09 JUN-14 JUN k 65 967 21 1386
05 TY JUNE 17 JUN-22 JUN 6 75 965 22 1569
06 TY KELLY 30 JUN-04 JUL 5 75 966 20 1159

07 TS LYNN 02 JUL-07 JUL 6 55 983 18 1992

08 TS MAURY 18 JUL-20 JUL 3 55 990 9 741

09 TS NINA 22 JUL-23 JUL 2 35 995 4 120

10 TY OGDEN 27 JUL-01 AUG 6 65 975 20 1542

11 TD TD-11 31 JUL-02 AUG 3 20 994 7 161

12 TS PHYLLIS 03 AUG-04 AUG 2 45 978 7 318

13 TS ROY 03 AUG-09 AUG 7 50 986 20 838

14 TS SUSAN 08 AUG-13 AUG 6 60 975 19 1180

15 TY THAD 16 AUG-23 AUG 8 85 965 29 1928

16 TS VANESSA 17 AUG-19 AUG 3 55 983 8 1299

17 TS WARRSN 18 AUG-20 AUG 3 45 991 10 497

18 TY AGNES 26 AUG-03 SEP 9 95 947 31 1717

19 TY BILL 03 sEP-07 SEP 5 85 959 17 1583

20 TY CLARA 17 SEP-22 SEP 8 120 924 29 2129

21 TY DOYLE 20 SEP-23 SEP 4 80 964 14 2301

22 STY ELSIE 23 sEP-02 OCT 8 150 893 33 2447

23 TS FABIAN 13 OCT-14 OCT 2 45 990 6 1479

24 TY GAY 14 OCT-23 OCT 10 95 947 35 3390

25 TY HAZEN 14 NOV-23 NOV 10 100 956 37 2956

26 sTY IRMA 19 NOV-27 NOV 9 135 902 34 2732

27 TS JEFF 23 NOV-26 NOV 4 35 999 14 1754

28 TY KIT 11 DEC-21 DEC 11 115 924 40 1902

29 TY LEE 23 DEC-29 DEC 7 95 948 24 1710

1981 TOTALS 144*

● OVERLAPPINGDAYS INCLUDEDONLY ONCE IN SUM.
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TASLE3-2

1981SIGNIFICANTTROPICAL~CLON5 STAT~STICS

WESTERN
NORTHPACIFIC JAN FEB WAR AFR MAY JUN JUL AUG

(1959-80
SEP OCT NOV DEC TOTAL AVE8AGE

TROPICAL
DEPRESSIONS o 0

TROPICALSTOW o 0

TYPHOONS o 0

ALL CYCLONES o 0

(1959-80)AVE~GE .6 .4

0 0 0 0 1 0 0 0 0 0 1 4.8

0 2 0 0 3 5 0 1 1 0

1 0 0 3 1 2 4 1 2 2 ; /’& ;;::

1 2 0 3 5 7 4 2 3 2 29 32.3

.6 .9 1.S 2.0 5.2 6.5 6.0 4.7 2.6 3.4 32.3
L9S3-1*9Z

3Lq

FORMATIONALERTS 28 of 29 FormationAlertEventsdevelopedintoTropical.Cyclones. TropicalCyclone
FormationAlertswere issuedforall but 1 significanttropicalcyclonesthatdevelo~d
during1981.

WARNINGS Numberof warningdays: 144

Numberof warningdayswith 2 cyclones: 23

Numberof warningdayswith 3 or mere cyclones: 3

TA5~ 3-3

FSJX)UENCYOF TYPHOONSBY MONTH AND YEAR

YEAR

AVSRAGE
(1945-58)

1959
1960
1961
1962
1963
1964

1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981

AVSRAGE
(1959-81)

JAN

0.4

0
0
0
0
0
0

1
0
0
0
1
0

0
1
0
0
1
1

0
0
1
0
0

.3

FEB

0.1

0
0
0
0
0
0

0
0
0
0
0
1

0
0

:

:

0
0
0
0
0

0.04

MAR

0.3

0
0
1
0
0
0

0
0
1
0
0
0

:

:
0
0

0
0
1
0
1

.2

APR

0.4

1
1
0
1
1
0

1
1
1
1
1
0

:

:
0
1

0
1
1
0
0

.7

MAY

0.7

0
0
2
2
1
2

2
2
0
1
0
0

1
1
0
1
0
2

0
0
0
2
0

,s

JUN

1.1

0
2

;
2
2

2
1
1
1
0
1

2
1
0
2

:

0
0
0
0
2

1.0

.7UL

2.0

i
2
3
5
3
6

4

:
1
2
0

6

:
1
1
2

3
3
2
3
2

2.8

AUG

2.9

5
8
3

;
3

3
6
4
4
3
4

3
4
2
2

:

0
2
2
2
2

3.3

SEP

3.2

3
0

:
3
5

5
4
4
3

:

5
3
2
3
4
4

2
4
3
5
4

3.3

OCT

2.4

3
4
3
4
4
3

2
2
3
5
3
3

:
4
4

:

3
3
2
2
1

3.0

NOV

2.0

2
1
1
3
0
4

1
0
3
4
1
1

1
2
0
2
2
1

2
2

:
2

1.6

DEC

0.9

2

i
o
2
1

0
1
0
0
0
0

0
2
0
0
0
0

1

;
o
2

.6

TOTAL

16.3

17
19
20
24
19
26

21
20
20
20
13
12

::
12
14
15
15

11
15
14
15
16

17.6,



TABLE 3-4

FREQUENCY OF TROPICAL STORMS AND TYPHOONS BY MONTH AIJDYEAR

YEAR JAN FEB

0.1

1
0
1
1
0
0

2
0
0
0
0
1

0
0
0
0
0
1

0
0
0
0
0

.3

NAR

0.4

1
0
1
0
0
0

1
0
2
0
1
0

1
0

:
0
0

1
0
1
0
1

.5

APR

0.5

1
1
1
1
1
0

1
1
1
1
1
0

3
0
0
1
0
2

0
1

i
2

.9

MAY JUN

0.8 1.3

0 0
1 3
3 2
2 0
1 3
2 2

2 3
2 1
1 1
1 1
0 0
0 2

4 2
1 3
0 0
1 4
0 0
2 2

0 1
0 3
1 0
4 1
0 2

1.2 1.6

JUL

3.0

3
3
5
6
4
7

5
5
6
3
3
2

8
6
i’
4
2
4

4
4
4
4
5

4.5

AUG

3.9

6
10
4
7
3
9

6
8
8
8
4
6

4
5
5
5
4
4

1
7
2
2
7

5.4

SEP

4.1

6
3
6
3
5
7

7
7
7
3
3
4

6
4
2
5
5
5

5
5
7
6
4

5.0

OCT

3.3

4
4
5
5
5
6

2
3
4
6
3
5

4
5
4
4
5
1

4
4
3
4
2

4.0

NOV DEC TOTAL

21.6

26
27
31
30
25
40

34
30
35
27
19
24

35
30
21
32
20
25

19
28
24
24
28

AVERAGE
(1945-58)

1959
1960
1961
1962
1963
1964

0.4 2.7 1.1

0
0
1
0
0
0

2
1
1
3
0
6

2
1
1
2
3
1

1965
1966
1967
1968
1969
1970

2
0
1
0
1
0

2
2
3
4
2
4

1
1
1
0
1
0

1971
1972
1973
1974
1975
1976

1
1
0
1
1

1

0
1
1
0
0

2
2
3
4
3
1

0
3
0
2
0
2

1977
1978
1979
1980
1981

AVERAGE
(1959-81)

1
0
2

2
3
2
1
3

1
2

.5 2.4 1.2 27.6

TABLE 3-5
FORMATION ALERT SUMMARY

IiESTT3RNNORTH PACIFIC

ALERT SYSTEMS TOTAL
WHICH BECAME NUMBERED

NUMBERED TROPICAL
TROPICAL CYCLONES CYCLONES

NUMBER
OF

ALERT
SYSTEMS

DEVELOPMENT
RATE

71%

85%

86%

74%

74%

77%

84%

85%

76%

97%

YEAR

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

41

26

29 32

22 23

30 3635

34

34

25 25

25 25

20 2126

32 27 32

23 2827

37 28 28

29 28 29

11



. . . .

+

4>~!o ,,
?“

“+--l-

. .

. .r‘‘:’”~~t
,

30T : ,?

WESTERN NORTH PACIFIC
TROPICAL CYCLONES

01 JAN -31 MAY

. . .

,.. --.. . ,.. . . . . --.. . .- -.

..- -.. --., . ... - -.. .- -.. .

, 1 , I I t
I , 1

tYkREbA 35
,,. , --.. .- . . . . --,. --., .

. . --..

. ..- -.. -..

,.- -.. . ,.- -.. .

, 1 t II 1 1 t3@
..- -.. .- -.. -- ,.. ..’ ‘. .

,.

.@ ,, --, , ,. ----
CHICHI
JIMA .,. .-, .

+

.!1...

+ +/+ !25’I # I I t , I I t I 1 1- 1 I, , F’@. . . . . . . .,.. . . . ...

M,m?::!.:l:’!!fl;:’:!::!r
I I , I , 1 I .& t lx I Ii I 1 I I20

%“‘“‘ “
..-. .--..,--..,,.. .-...,,..,. .-....--,’. -.,

●
1

,K HOLLY> ,,, ,. .,,

II

‘b””’”
‘\’”’”- -“””’ % ~= ;’

“*”Fi?? ~ :: ~:::- -:- - ‘:?..

;$ -::::- -:::- -::- -
*

- >~. : :.. ; :, .,,: ;

+ 1 1 t 1 I , t
r

* ,,- -., . .

2
4‘L; --- -- -- -1 q ●.”- -“””- -F;“”eENE TAK

..-
.,, ,

,. . . . .
, , t

I 1 [ 1 r .15’
,.. --.. .’, ‘“,

.!, . --., ,- -.. .

,,. -. . . . .. . .

,., .- . . . . . ,..
1 I t ! I 110Cfl

~Ll~Hl-
.

, , , r

..- . Y:P. - -.. . 1.: . . 1 . .,.1....1

. -.. .- -., .
PALAU IS 8 e.- -.. . .- -. wOL EAI - -“’”’ %.7RuK - -’*’

,.. . -.. . i’~.: :klMA~Ro: :1 ‘

5“+ , , ,
r I , , 1
..- ... . .- . . . . . .-.. . .,,. ,..

1
. .-,. . . .. .

.0 –’”’” –“” ..- . . 7.. . .
‘ ‘ {W,”p : ~ ~>;E~A~ w

t \ I x I
KOSIUE r

. . .

. . . 1“.— . . . .

6 TARAd h
- .,. , . . . . .. . -.. .- -,,, ,. -.. . .’ - .,,. - -.. ,

““”” ‘“
, , ●

, ,
, , , , : d r o“

.
%- -- “’” ”,- -’”’”- -“’”’- -“’”’- -’”’”- -“”’”: :..”””

. . . ... . . . . . ,. . . . . .- -.. .- -.. . .- -.. .

%“ “!?”! :

c%

:32.:: “..: :: :.- ::..:. ’.- :.:.:...:.. ”.: :_:_. ; ~ : =.: ::.:.. :_.. ___



!,, .,, , !,, , ,,, ,, .,

,- ----- -..

.[ TS “SAM ‘
.,. .. . .-., ..

,.

,,, ..,.

3 :{ ~ ‘:1

j :< :1:: ::-:

,.. .-.. .-,. .--,. -\”””- -“”~”- -“’ “-““””

--l - - ‘~ ‘~ “- -
,.. . .-,. .. . . . ..- .,. .-.,, . --!. - - .:- -,, . . .-

.~. -.

,., , -. . . . .. . . . .

. .. .. -. . . . .

A-’+%+

.O.Y , I w

i’ ‘--“Tt7%”- -!- -“ ‘--“””t-“3’
“::H%Li”’l- ::~::~.::~:,

:, t’l’J’:T’??’siJ
y“.. +

94i.iARCU tl:’t. ”
--——.

l.l L1

t’+’+
. + .+. +W:KC

‘L+[-’. - L

::> :;:. ,,, .,, ,- ,,, ,- .,, ,, -,, .,. .,.

,. -.. d. .

:,,,>; :,, .: :,, : :,, . . . :., . . . . . . . . .- .

, b , , , , ! t
SA(PAd

\, ,(:, ,. .,. ~ :GJ ~:::’- .: ::”. ~::::- -;:::. -::.

Tsd f “t”” +””” t”’e””t’
.

,., .... . ,.-.. ,.
,.. .... ,. .. . .. :i”~’‘i:‘N?PE;:;j



100” 105“ 1Id 115” 120” 125” 13(Y 135” 140” 145’ 150” 155” 160” 165° 170”
/...

“- -“ -“—”– ;;s “AN $$A, ,,>’ ‘“”: ‘:” .: :,.. .,. ...--:. ” /
‘-A.<

~ ‘“T,1--,.=”-:--’‘--“’’$’”--“””’--“;~-,,-..,-.....--...--.,,/-...... “-.“”/~::~./‘km$ J
..

.. . . .- -.. .- -.. , “’ ““

imx
:[[’\’1::/::;:’~’\

.Qbf It .
1 #@’,

.-.,
4 ‘“ .’

.- . . . . .- . . . .- -.,, ,- -., . .,

- 0“ --.,/. . . - “: -: .’... -; , , t 1I ‘a
IWO JIMA

. .,. - -.. . .
135” ~.d,,.~ -5”. 150”

..

I

r

..

-“ --”’””

‘“”” “’”’
.7. . TYTHAe ‘r .

l’/.:, l:>; l;:, ,1, ,,! l,,, m%yfiwl!!:!l, ! I I
I u. ISAIPA I

\g”. . . .. ~.- -. .,.- L.. ,, G;~M. .J. J-“- L:::,

‘ ‘G

,. ... ,..

,.. - -.. .- -.. .

3’;’ “’;” “ ~ ‘“- ‘-’- “’”

,,. . . . . . . .- -.. . ENEUETAK

“’i ““v”’” t”’”’ t;(’t”’w’’o”’:”- - “-”..’-: : ~~ ‘;:” “ ---’-~- ‘-= - - “:--” ==”-” - -“i---- ‘K-~.~.~~ -

( 1.. llJ. J. ..h”:, J.. ..J.. .L. RJ . . . . ..L..J .1..+.1
I 4 ,

; -%L””’t””t””f ’ “t””’ ”t’”” t”” ‘t’”””+”

,.. {o ,+. .

,,



1 1 / -..-7 1 r I r ,? ,7-, ,,, ,,, I I ,fl, , , ,--,.-

,.. . ..,
/

-.. <- -,-J-’-= --- -- -.
,- .,, ,- . . . .

-,. . ,-. .
I I 1 I I v. k “\ I

K, wt.IQ acr -01 UCL

I I wf@f4- 3,1,+.

..!
,,-.,. ,--,,,.. ..,... .,,..,. ,..-. .

1

t “:- “::::--“:+

, SHAN HA!O

.

.,.

+; !!2G5i ::
---+-tl_”&=.q (J ~J.,.

.Q.
.8 @

..- .,, .

. . . . . --., . . . . ..- -, . .
.J ,

30?

,v+
,4

~ ...%;
“+”’+’”+ J+ L:..:..W* 6 / + ““+3’”1”’ t“ +

-., .-, ,.-—. ,r7-
, 4

/’- :11”1 ‘4 i $ ~? ~,’~

.,. .,. ..,, .... . ,,
.... ..
.. ,. ... ~-$i --:”

,,. .,, ..,, . ,. . . .

.,, ;+.. -. ..: y’ c :--- -.$~ . . . . . . . . . .
..

~--T 7 —r

STY ELSIE

.

,.

!EN

-

‘%
>“TSJE
PC&

-.--r- .- r-

.1‘1
--.——T -,

+-la--t ---- +-

TY D(3)!LE

P’”’‘“”’+ ”.+O””
J. .lw0

WAKE

.,. .,,

“e
L

T&K - .’ - -

*1

STY IRRA” ”’”. i4Aj&

T;, ,, t,,,:
,,. , .,

QKOSRAE

,!,

TY, DOYIE

/

z’:

++—

.,, .

,..

.,.
,.

.
,.

,,. ,

:::i

—t--+-t+

,.,



.! --

I
- -’ -- -. . .. ~.. . ..,, _ .,. . .

..- -----
.- -.. .- -.. .,, --.. .- -..

. -. .
. , 1 A !

1 , , 40

,. T’.....: ~.:, : “. ~::”; .’::: ;:::- -: :- -::::-

.,.

- -,. . ,,, ,

, , 1iTYPHOON FREDA 35’

BEST TRACK TC-01 .-.. .
v .“

#-.. , 12MAR-17MAR 1991 . ---- ---- . . .-.. .

..- -.. . .- MAX SFC WIND 100 KTS -. ---- --- -...)+ -
,,. --.. . .- MINIMUM SLP 940 MBS -““” ‘“”””” --””’”- -’”’JT “

,
I 1 , m 1 P

I , , 30

.- -.. . ,..
,* 17j06Z -

+~ :.: --:’:;/- -j/f: : -
m

.e .’.- --- -.. . . . ----- 65. - ,* . _/~ -- -,.- -,
CHICHI

-- JIMA . . . ... . . “75< -- “q\’ --> ‘-”’” -
,. , , , ,G1 , I - 25e

IWO JIMA,.. . . .- -.. m -- . . . .

T
,,,

14@ ’”” ”&5”’::: 150” 155° ,, .1:5{,,,---- . ..”

. . . . .. .- -.. . loo=- - -

1 1 20
,.. . .-, . . . -.. . . . -.. .

WAKE - ““”
-.8 . . . . -. . .._ -,::: -

\
.-. . . -.. . .- . . . -“’”’- ““”- -’”””

. -.. . -.. .- -.. . -- ----- . . . . . .,50

!
1 , 1 I , r

..- -.. -.. .

# ““”- ‘.. . -,, , . ...,,

; ------ - --:

LEGEND -‘“’”’-
. . .. . . . .. . . .

10
H 06 HOUR BEST TRACK POSIT - .“, ,.. -.. --

A SPEED OF MOVEMENT
B INTENSITY

,.. . . . . . . . . . . . . .

C POSITION AT XX/OOOOZ
.a

TRUK
000 TROPICAL DISTURBANCE --. .,. . . .
● ● * TROPICAL DEPRESSION

-- TROPICAL STORM -1 ,, ~ P
— TYPHOON

e SUPER TYPHOON START “.”””
o SUPER TYPHOON END --’””’- ““””

+W EXTRATROPKAL ---- . . ,.. .35 ./#- . . . . . -- . $TA.A--
● ● ● DI!jSIPATING STAGE

%

.35 ,-/. . . . . . . . . . ‘! . . . . -
FIRST WARNING ISSUED “:”” ““”’ ““
LAST WARNING ISSUED ‘4

.

--v’ --’’” --”u’ :

0“.
. . . . . . . . . .- ,. ,. .,8 ,,, ,

% ‘“”
. w.. --..””- -“”’” ----

* ~2,mz. . . . . . . :: :’..

..- . . . . . . . ---- .. ---- . . . -.. . ... . . . .

,. -.. .. ,. .-. . .-. .

%, , %

: :? $j; : ; --::::- -::;: -.;;;: _y :50

- ?og.~ -- . . . . . -.. , -: ..., .

. . . ~. -- ...6
,&{, .,

. . . ----- -. ... . .

10
14(Y 145° 150° 155” 160° 165° 170” 175” 180°

16



TYPHOON FREDA (01)

Typhoon Freda, the first tropical
cyclone of 1981 and only the fourth typhoon
SlnCe 1959 to occur in March, clevelaped
very slowly within the near–equatorial
trough that shifted briefly north of the
equator in early March.

Remaininq quasi-stationary near the
Gilbert Islands just north of the equator
for nearly three days, the disturbance
finally began to move northwestward and
developed slowly as it reached higher lati-
tudes. Although the upper-level synoptic
pattern with strong unidirectional south-
east flow (Fig. 3-01-1) was unfavorable for
development, noticeable improvement in the
satellite signature led to the issuance of
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a Tropical Cyclone Formation Alert at
111900Z. The first warning on TD 01 was
issued six hours later as the disturbance
approached the southern Marshall Islands
when synoptic reports and satellite imagery
indicated further development.

Beginning with the first warning, JTWC
forecasts were consistent in predicting
recurvature west of Enewetak Atoll. This
track was based on an apparent break in the
mid-tropospheric subtropical ridge along
160E between the mid-Pacific high and a
large high pressure cell over the Philippine
Islands. This break was later confirmed by
valuable synoptic data received from recon-
naissance aircraft flying to and from the
developing cyclone.
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FTGURE 3-01-1. ‘ZOO-rob&OLeaml?inL anolqb-ib at
131200Z. M x%.i.b time,the TftouJpatternWOA &t.iLl
ptinmily mhoci.atedtih the mi.d-Patid.ictige with
tie. indition 06 .takge-bcaleOU41OW ovenF::eda
a-ta%i.hlevel. W&d data am a combinationo~ RA08S,
A?REPS,and ha.ZeU-Ltede.zivedwindb( v ) and
bLow-066 windtietionb [+1. Wind bpeeh oAe
in knolb.
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The strong southeasterly flow aloft
resulted in considerable vertical tilt dur-
ing Freda’s northwest track. The 700-mb
center was consistently observed 15 to 25
nm (28 to 46 km) north–northwest of the
surface center. This poor vertical align-
ment combined with the absence of strong
uPPer-level OUtflow channels resulted in
her extremelv slow intensification. This

less than normal for a disturbance that had
developed to tropical storm intensity 48
hours earlier. Although no synoptic
observations or damage reports were received
from Enewetak, the situation could have been
far more disastrous.

In contrast to the extremely slow
development daring the first three days of

proved fortu~ate for Enewetak Atoll which her existence, Freda intensified rapidly
lay directly in F’reds’spath. Freda passed once north of the ridge axis and in a
15 nm (28 km) west of the Atoll with 55 kt more favorable upper-level environment
(28 m/see) sustained winds, considerably (Fig. 3–01-2). Contact with the southwest-
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erly jet north of her provided a v~gorous
outflow channel to the north. With
multiple outflow channels to the environ-
mental flow, Freda intensified from 65 kt
(33 m/see) to 100 kt (51 m/see) and
deepened from 975 mb to 940 mb within 30
hours (Fig. 3-01-3).

Unlike Enewetak, Freda was at her maxi-
mum intensity of 100 kt (51 m/see) when she
passed within 65 nm (120 km) of Wake Island.
Wake reported maximum sustained winds of 50
kt (26 m/see) with gusts to 75 kt (39 m./sec)

primarily by the high surf, estimated to be
over 20 feet, generated by Freda’s close
passage.

As Freda moved further north and
approached the core of the jetstream, the
strong mid-latitude westerlies responsible
for her rapid intensification also caused
her eventual weakening. Forty-eight hours
after reaching maximum intensity, Freda’s
convection was sheared off and the low-level
circulation moved quickly northward and was
absorbed into a developing extratropical low

at
and

152300z. Damage to the island’s runway pressure system.
support equipment was extensive, caused

FIGURE3-01-3. TgphoonFkedaat gO-k.t14Jm/4ec)
.in-tJznA.Lty390nm [722km] bou.thwe&t 06 kkztzeV&and,
14 Maxch1981,212CZ. (NOAA6 WL&lafinugtiyl
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TROPICAL STORN GERALD (02)

A developing mid- to uppper-level cir-
culation southeast of Ponape became evident
on satellite imagery on 12 April. At this
time, the cirrus outflow pattern was
extensive and the cloud system displayed
good curvature. A surface circulation,
however, was not apparent until the 15th
following further significant improvement
of the satellite signature. A Tropical
Cyclone Formation Alert was issued, vice a
warning, at 150000z because island stations
in the vicinity of the circulation reported
that the minimum sea-level pressure was a
still relatively high 1009 mb. Eight hours
later a reconnaissance aircraft observed a
very tight surface circulation with maxi-
mum winds of 30 kt [15m/see) and a mini-
mum sea-level pressure of 1000 mb. Based
on this new information, the first warning
on Tropical Depression 02 was issued at
151200z.

Several factors influenced JTWC to
forecast that Gerald would reach typhoon
strength. First, upper-level wind analyses
showed an extensive upper-level outflow
pattern assocated with Gerald. An anti-
cyclone was located near the system’s
center and outflow was unrestrict~d and
extended well into the Southern Hemisphere.
Second, low-level cross-equatorial inflow
became fully established by the 15th.
Third, reconnaissance aircraft reported
700-mh center temperatures of 21°C. This
observation was 11° higher than the en-
vironment and higher than temperatures
normally observed in a tropical cyclone at

Gerald’s stage of development. The high
amount of latent heat was being released,
which usually indicates impending intensi-
fication.

The reason that Gerald did not develop
as forecast appears to be rooted in a radi-
cal change which occurred in the upper-level
flow pattern. As previously mentioned,
Gerald began with a well-defined upper-level
anticyclone that afforded excellent outflow
channels in all directions. Steady intensi-
fication did occur until 170000Z when a
synoptic-scale upper-level anticyclone began
developing east of Gerald near 10N 155E.
This anticyclone continued to intensify and
increase in areal extent as it shifted
slowly to the soutneast. Gerald’s outflow
channel to the east became restricted as the
south and southeasterly shearing winds aloft
increased in strength. As a result, Gerald
began weakening as he passed about 70 nm
(130 km) to the east of Guam at 1809002.
The Island received ketween 3 - 5 inches of
rain. Andersen Air Force Base reported a
minimum sea-level pressure of 1005.7 mb
and a maximum wind of 49 kt (25 m/see) in
gusts.

After passing Guam, Ge”rald’sconvection
continued to shear off to the northeast as
the exposed low-level circulation center
(Fig. 3-02-1) meandered northwestward where
it was eventually absorbed by an extratropi-
cal trough moving eastward across the
Pacific.

FIGURE 3-02-1. TIwp.ic&SzWunGaa.&iOA an expohed
.F.o#-Lzvet&c@a.tion centmnotih o~ Guam,20 Ap&i,2
198T,22282. (NOAA 6 vkiutimagezy)
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JTWC’S better than average forecasting developing Gerald. Thus , the initial fore-
of Gerald’s track was due in no small part cast track called for recurvature well to
to the extensive 500-mb synoptic track data the west of Guam. Aircraft data on the 15th
provided by the 54th Weather Reconnaissance defined a small anticyclone north of Guam
Squadron. Figures 3-02-2 through 3-03-5 (Fig. 3-02-2) which supported the subsequent
show the evclution that occurred in the mid- forecast of passage southwest of Guam be-
level steering flow as indicated by aircraft fore recurvature. ~ecause this was the
data. first time this cell had been analyzed,

there was no way to determine if the cell
Available synoptic data, although was moving or qvasi-stationary. The 500-mb

sparse, suggested that the subtropical mid- data 24 hours later (Fig. 3-02-3) showed
tropospheric ridge was weak north of the that the mejor break in the ridge still

existed to the west of Guam; thus, recurva-

FIGURE3-02-2. The 151200Z Apti 19gl500mb
bl&almFiKeUna@zb. Olti~c! me a Combimlt.ion
06 MOBS, AlREPS, and ha.tetfit’zdtive.d uindb
(~). W.ndhpeedb tie.inhnofi.

FrGu2E 3-02-3. The 161200ZA,wii.t19.$15U0-mb
~tmamfineandybib. Winddataate a comb.i.nution
06 RAOLZS,AlREPS,and bU.t~’2 duived windb
[y]. (JIMhpeedbtie in kno.tb.
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ture west of Guam still appeared to be the call for passage east of Guam, and, indeed,
best forecast. By 1712002, however, it be- post-analysis shows that Gerald had actually
came apparent that the anticyclone north of begun to follow a more northward track about
Guam had shifted farther to the east, allow- 12 hours earlier. The mid-level analysis
ing the break in the ridge to re-orient it.- at 1812002, which combines both 400 and 500-
self north of Guam (Fig. 3-02-4). At that mb aircraft data,
time,

shows Gerald’s mid-level
the forecast track was altered to circulation being absorbed by the long wave

trough (Fig. 3-02-5).
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TROPICAL STORM HOLLY (03)

Development of Tropical Storm Holly fol-
lowed a ten-day period cf relative calm in
the tropical northwest Pacific Ocean. Holly
was interesting in several ways during her
lifetime. Southern Hemisphere interaction,
intensity fluctuations, weak mid-level
steering flow, and strong upper-level shear
will be discussed in relation to Holly’s
development and dissipation.

The source for the initial energy
impulse in the development of TD-03 is an
interesting point for speculation. A review
of satellite imagery back to 21 April showed
that varying amounts of convection existed
almost continuously in the region of 5.ON
from 160.OE to 165.OE from 2112002 to
2600002. Satellite data suggest that this
convection was related to a fairly active
convective region just south of the equator
(5.0-10.0s, 160.OE-175.OW). BY 2300002,
satellite imagery showed that the southern
hemisphere tropical system was interacting
vigorously with a rather strong mid-lati-
tude system. At the same time, the northern
hemisphere convection increased. Although
again weaker, some curvature in the convec-
tive pattern was noted by 2500002, and a
weak, broad low-level circulation developed
by 2512002 near 4.ON 169.OE. This circula-
tion was not analyzed consistently prior to
Holly’s formation. Sparsity of data and
weakness of the circulation may have pre-
vented detection of the circulation in
synoptic data. Undisturbed easterlies
existed in the area prior to development of
the low-level circulation center. The sur-
face/gradient level analysis showed cross-
equatorial interaction, and with the evi-
dence from satellite data, it appears that

TD-03 was initiated through interaction with
a southern hemisphere system.

The initial satellite alert by Det 1,
lWW on the disturbance which produced Holly
was issued at 260000z. Continued improve-
ment of the convective signature led to
issuance of a Tropical Cyclone Formation
Alert 2802552. At 2901532, the first recon-
naissance aircraft investigative mission was
flown into TD-03. TD-03 was well defined at
this time, and the circulation was closed
easily at the surface and 1500-ft (457 m)
level. The extrapolated central pressure
was 1003 mb, while the maximum observed
surface wind was 25 kt (13 m/see) . By
282106z, the circulation was also evident
on satellite imagery as an exposed low-level
circulation (Fig. 3-03-1). A Dvorak satel-
lite intensity analysis showed a weakening
trend for the past 24 hours and forecast the
trend to continue.

Early fluctuations in the satellite-
derived intensity analysis produced the
first interesting characteristic associated
with TD-03. By 3000002, a steady trend
toward intensification was established. By
0103002 May 1981, both aircraft and satel-
lite data suggested possible development of
a banding-type eye. It certainly appeared
that Holly was on the verge of becoming a
major troPICal cyclone; however, during the
next 24 hours, Holly’s satellite signature
again weakened. A maximum intensity of 45
kt (23 m/see) was reached at 0112002 and
was maintained for 24 hours before the final
weakening trend started (Fig. 3-03-2). From
this point, Holly gradually weakened
although there were continued fluctuations
in the amount and intensity of convection.

Figu/vz 3-03-1. Expowd tow-level ticu-2aaXon 06
TV 03 apptoximutelg5 how pz.ion.toa.ihcM&t
.inuebtigatiueminion, 28 Ap?uX1981,2106Z. [NOAA
6 wkial.imagezy)

F.LgoJce3-03-2. Ttop.icul.StOmnHoUy du,ting-the
peh.iod 06 maximomitieniity,1 May 19gl,12382.
(NOM 6 ui-watimagag)
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A.second interesting characteristic
associated with Holly was her extremely slow
movement. From 3000002 through 0200002,
Holly averaged a forward speed of 11 kt
(20 km/hr); from 0200002 through 0300002,
the average speed was 6 kt (11 km/hr); and
from 0300002 through 0600002, Holly’s aver-
age speed was slightly less than 3 kt (6 kmj”
hr) . Due to sparseness of data, it is im-
possible to state with complete certainty
why Holly slowed so dramatically. The sur-
face/gradient level and 500 mb analysis, how
ever, offer possible explanations. At the
surface/gradient level, Holly’s path was
across the main stream of the northeast trade
regime. The stream was significantly
stronger on the north side of Holly, and
this “crosswind” apparently helped in the
retardation of forward speed as far as the
lower tropospheric steering was concerned.
When Holly finally began to accelerate, the

trade winds were deflected more easterly and
more toward a direction parallel to Holly
(Fig. 3-03-3).

The second possible explanation for the
sudden deceleration and extremely slow move-
ment lies in the mid-troposphere. Wind
analyses at 500 mb consistently showed weak
steering surrounding the cyclone’s environ-
ment. The weak flow was due in part to a
cut–off low which was located near 30N and
between 155E and 165E during the period of
Holly’s slow movement. The gradient between
this cut-off low and the ridge placed major
wind currents well northeast and northwest
of Holly’s 500 mb cyclone. This gradient
slackened just north of Holly and winds that
were not considered storm induced generally
were 10 kt (5 m/s) or less. This was clear-
ly evidenced by reconnaissance tracks flown

.. .

>

—,WA” / /’ /

(a)

(b)

Figu.w3-03-3. Su4~acc (~)/gtitieti (+)
level anatyati: [a) at 0200002 wkich aw typical
dunZnglfol-f?g’~peziud 06 Mow movementand (b)a-t
0700002~how.ingthe pattezlt m Hdlg begaj?to
accelatafe. Wncb ah.ein knoti,



north of Holly. Furthermore, these same
analyses showed Holly remained south of the
ridge in the weak easterly current. A
break in the ridge never occurred in suit-
able position to allow Holly any other pos-
sibility (Fig. 3-03-4).

The final interesting characteristic was
Holly’s failure to develop a significant
outflow pattern. At O1OOOOZ and again at
0409002, Holly appeared to be developing a
good outflow channel to the northeast. On
each occasion, however, the outflow was not
maintained and a southwest outflow channel
never developed. The 200 mb wind pattern
was fairly strong throughout Holly’s life-
time with a large amplitude ridge anchored
off the Asian coast. The position of this
ridge forced additional pressure on the pre-
existing southwesterly subtropical jet which

had been lying just west of Holly. Conver-
gence of the two upper level wind streams
induced a 40 to 60 kt (21-31 m/s) wind maxi-
mum just northwest of Holly’s upper level
center (Fig. 3-03-5). This persistent fea-
ture eroded Holly’s convective organization
and 0621252 satellite imagery showed a
totally exposed low level circulation with
the formerly associated convective 50 nm
(93 km) east of the center. Once this
shearing took place, Holly eventually spun
down and dissipated over open tropical
water.

Tropical Storm Holly never reached
typhoon strength as originally expected.
The intensity fluctuations, weak mid-level
steering, and shearing flow at both low- and
upper-tropospheric levels all contributed
to Holly’s eventual demise.

(Lt, ):ty
1 %’11’A

F.iguze3-03-4. 500mb A.tz&ne cWUL&Jbh al

05120CJZ.WA anolq~tiu -typicato~ the pa-ttotn
eti tingduzingHotly’b tidtie. Winddatatic a
combination1706 RAOBS,RECOIJ,and hatell-ite-ddved
w.ind4[~). Windhpeeb ate in hnoti.

.——

-.

,.

Flguze 3-03-5. ‘ZOO mb Mmanilne ana.tg~bal
0312002. Wind data ane a combition o~ RAOBS,
AlREPS,and m.teUite-da-ivedwinh (%) and
blow-o66 windchketioti (+). UindWceh me
in knoti.
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TYPHOON IKE (04)

Typhoon Ike was one of several recent
examples of tropical cyclone development
over the South China Sea during the end of
the monsoonal transition season. Several
characteristic features have often been
observed by JTNC forecast~rs. Both in the
tropical cyclogenesis and during the life-
time of the system as a tropical storm and
typhoon, These include:

1) Tbe system becomes initially
evident orisatellite imagery as a mid–
tropospheric monsoonal depression with
fluctuating associated convection.

2) The system is often initially
slow to develop a closed surface circula–
tion, despite persistent associated convec-
tion.

3) The system is also slow to
intensify, even after evidence of surface
development.

4) The system frequently maintains
a broad asyrmnetricalwind distribution
throughout its life cycle.

5) The system is usually short-
lived, with repeated interactions with

nearby land masses.

Ike was typical of this pattern and
displayed all the above characteristics
during his development. The first evidence
that Ike may develop occurred on June 8th,
as the 080000Z surface analysis indicated
relatively lower surface pressures just west
of the Philippine Islands. Based on this
data, and satellite imagery which indicated
continued convective support, a Tropical
Cyclone Formation Alert (TCFA) was issued
at 0806002.

Ike had a difficult time persisting as
a tropical cyclone as steady upper-level
shear displaced Ike’s 700 mb center as much
as 60 nm (hi km) southwest of the surface
circulation. Finally, on 9 June, Ike
moved into an area of decreased shear aloft,
which allowed vertical alignment to intensi-
fy the system. The first warning was issued
at 090000Z and Ike reached tropical storm
intensity at 1000OOZ (Figure 3-04-1). In
the meantime, a mid–latitude, mid-troposphep
ic trough over Asia continued propagating
eastward, and Ike accelerated to the north–
east, steered by the increasingly strong
southwesterly flow. Intensification contin-
ued during the acceleration process.

Fi.gute3-04-1. Thopi.cd @2J@bbiOtI 04 ab .Ltbeganto
devctopand conboli.da-tc.i.tAabbot.io-tedconvection
uhi..leove.JLthe South China Sea, 9 June 1981,23362
(NOM 6 VtiUd-&l~#L~).
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Only one aircraft reconnaissance mission
was able to penetrate Ike due to geographi-
cal and political constraints. This air-
craft fixed Ike near the stormts peak inten-
sity just prior to landfall over Taiwan.
The crew reported that Ike*s minimum sea-
level pressure had decreased to 967 mb, 700
mb winds of over 60 kts (111 km/hr) were
measured, and aircraft radar indicated par-
tial eyewall formation. Based on the above
data, it was concluded in post-analysis that
Ike reached minimal typhoon intensity near
this time. Less than 12 hours later, Ike
moved ashore over southwestern Taj.wan.

Ike weakened significantly while tra-
versing Taiwan but emerged over open water
north of Taipei around 1315002 with a small,
persistent knot of central convection. This
area of convection dissipated as Ike became
an extratropical low at 1400002 (Figure 3-
04-2).

Subsequent press releases reported minor
damage over Taiwan due to heavy rains and
flooding which accompanied Ike. Eight stonn-
related fatalities were reported, four from
Taiwan and four from the Philippine Islands.

F-i.guzt3-04-2. Taopica.1 s+Ozm Ike m a pattiA&j
expo~ed -?ow-teuci? “wmulutan a ha begane.uh-
.fmp.ika.tttan&iXon, 13 3une 22452 [NOAA 6 v.i.wat
imlugel.gl.
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TYPHOON JUNE (05)

The process for genesis of tropical cy-
clones through interaction with a tropical
upper tropospheric trough (TUTT), (Sadler,
1976), was evident during the early develop-
ment stages of Typhoon June. A TUTT was
established over the Philippine Sea early in
June leading to the generation of a tropical
disturbance over the Palau Islands.

On the 13th of June a cell within the
TUTT was observed on satellite imagery north-
east of the disturbance resulting in impro-
ved organization of the disturbance as the
TUTT cell tracked westward. Surface synOp-
tic reports indicated no pre-existing circu-
lation on the surface associated with this
disturbance. The general flow pattern was
converging in the area of the disturbance,
then continuing northwestward into Typhoon
Ike.

ted an outflow center was beginning to form
which prompted JTWC to issue a formation
alert at 1701002. The disturbance then
developed its outflow aloft and banding fea-
tures were evident on satellite imagery of
1706002. At that same time aircraft recon-
naissance also found that the disturbance
had tropical storm strength winds. Subse-
quently, the first warning on Tropical Storm
June was issued.

A 500 mb anticyclone was positioned over
the Ryuku Islands with the ridge axis extend-
ing over much of China at the time the first
warning was issued. The anti-cyclone remain-
ed virtually stationary as June tracked
northwestward toward Taiwan. During the
first 24 hours after the initial warning June
did accelerate, but slowed again to her ori-
ginal speed the following 24 hours. The

By the 15th the TUTT cell was northwest
area in which the acceleration occurred was

of the disturbed area and the potential for
practically void of wind data at the 500 mb

development of a tropical cyclone was great-
level and therefore no suitable explanation

ly improved. The area of disturbance was
can be made for this occurrence.

optimally positioned with respect to the It is interesting to note that the TUTT
TUTT cell, i.e. under an upper level diver- cell which helped form June moved ahead of
gent area which served initially as an out- her along a parallel track until she hit
flow mechanism. Nevertheless, progress in Taiwan. June maintained a position southeast
the development of the cyclone was very slow. of the TUTT cell throughout this period.
Aircraft reconnaissance on the 15th indica- Furthert June intensified to a maximum of 75
ted that a weak circulation was located 200 kt (39 m/s) while tracking behind the TUTT
nm north of the Palau Islands. cell- Satellite imagery at 191029Z (Pig. 3-

05-1) showed Typhoon June at her maximum

Late on the 16t!hsatellite data indica- intensity.

FIGURE3-05-1. SateW+.Lmage/y at 19?029204
Tgphoon Juneagak a.t2umnga maximum.l.nzenb.iilj06
75 k..t(39m/hec]. lMOM6.i.n&@t?cftigetyl
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June hit Taiwan with winds of 75 kt (39
m/see) . Radar observations at Hua-Lien (WMO
37918) provided essential information to
JTWC when June began to deviate from a north-
ward direction toward a point 40 nm (74 km)
southeast of Taipei. Figure 3-05-2 is a
picture of the radar presentation taken at
Hua-Lien at 0500z on the 20th (photograph
courtesy of the Central Weather Bureau,
Taipei, Taiwan), when June had an intensity
of 75 kt (39 m/see) 9 hours before landfall.

June was forecast to recurve in all but
two warnings. The initial reason for recur-
vature was based on a 500 mb trough that was
expected to move over Eastern China, with
the anticyclone over the Ryuku Islands mov-
ing eastward. As June neared Taiwan it was
apparent that these forecast upper air move-
ments had not taken place. June’s forecast
track was then changed, for two warnings, to
reflect the strength of the anticyclone
north of her and indicating a more westward
track with landfall over China.

Another reason for
forecast track was the
rus plume extending to
from June. Typically,

days, in advance of the event, a cirrus plume
is seen to extend northwestward from a trop-
ical cyclone that will soon recurve. The
plume generally extends far downstream in
the direction of the upper level winds,
which greatly influence the direction and
speed of the tropical cyclone after recur-
vature. June did not exhibit a cirrus
plume either before or after recurvature.

Later upper air data indicated that a
new anticyclone formed over China at 500 mb
with a resultant weakening in the ridge
between the anticyclor’esover China and the
Ryukyu Islands. Recurvature was again fore-
cast because of this change at 500 mb.

June began to weaken gradually after
recurvature. The 500 mb anticyclone that
had formed over China and allowed June to
recurve, moved southward as a trough approa-
ched China’s coast. As June neared Japan,
she began to interact with a weak frontal
system extending southwestward and entrain
c~ld air supplied by the ‘mu@. At 12002

the change in the
lack of a large cir-

on the 22nd-~he fin;l

the northeastward
on June as she became

several hours, or
tracking over Kyushu.

warning-was issued
extratropical before
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TYPHOON KELLY (06)

The disturbance which became Typhoon
Kelly was first detected by satellite imagery
on 25 June northwest of Truk Atoll (WMO
91334). During the four-d~y period which
followed, three tropical cyclone formation
alerts were issued. This period was marked
by often impressive organization on satel-
lite imagery with little or no evidence of a
surface circulation center. However, with
synoptic data at 2912002, it became increas-
ingly evident that a surface center had es-
tablished itself and at 3000002, the first
warning was issued on Tropical Depression 06.

The successful launch of NOAA 7 in June
1981 afforded JTWC the opportunity to receive
local afternoon surveillance from a high re-
solution polar-orbiting satellite platform.
At 2504472, while NOAA 7 was in its 17th
orbit, a disturbance was’located just north-
west of Truk. During the next two days,

satellite imagery showed a continued develop-
ing trend. The 2704242 visual imagery from
NOAA 7, yielded a Dvorak intensity classifi-
cation of T2.5 (2.5 is equivalent to 35 kt
or 18 m/see in the classification system).
Based on the later data, a Tropical Cyclone
Formation Alert was issued at 270800z for an
area north of Ulithi Atoll (WMO 91203).
However, during the 16 hours which followed,
satellite imagery showed a rapid weakening
of the disturbance, and at 2800002 the for-
mation alert was cancelled.

Figure 3-06-1 shows a composite surface
streamline analysis of 00002 data from 25 to
28 June. There was very little evidence of
a ~iscernible low-level center near the dis-
turbance which had been observed on satel-
lite imagery during this period. However,
the composite analysis does suggest a weak,
but pre-existing, low-level center located
well west of Ulithi.
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At 2812002, satellite imagery once again
showed an area of increased convection, this
time centered near 14N 135E. The 2812002
synoptic reports and subsequent satellite
imagery showed improved organization! thus
at 2820002, a Tropical Cyclone Formation
Alert was reissued. Figure 3-06-2 is a NOAA
6 image of the disturbance near the time the

formation alert was issued. During the fol-
lowing 28 hours, further development was
evident and the alert was repositioned. At
2922412, a Dvorak intensity classification
of T2.5 was provided by the Det 1, lww
Nimitz Hill, Guam, and the first warning on
TD-06 followed at 3000002.

Fi.jum3-06-2. Aweak &OUdb@t?M COlt~Uklb bLOI
mdwetlopingOtt thib Aa.ttit ~~ 60fl 2$23042
June. (NOAA6vh@tigW]

Figu.tc 3-06-3. A wakened K&y [TU-06] mou.@
though -t& centxal Plvi.Lipp.Lneb(3023592 June). M-
.thoughKeU.g had .Lohf bOIIWZ 06 hib eal.-!2ain.tenb.Lty,
Zhe mUeme 06 enengqin heavgpteci@taa%n caubed
wkn.hm {Loodingand humanhU&~kVI.&J M cannot
bc wucta.ted Xo obbe.nuedbuzdace windb and pteb-
bl&W.b . (NOAA bvi4ud.iww9)

Synoptic observations from reporting
stations along the southeastern coast of
Luzon and Catanduanes Island (WMO 98447)
indicated that TD-06 made landfall at, or
near, tropical storm strength, at 3012002.
Thus, at that time TD-06 was upgraded to
Tropical Storm Kelly. As Kelly tracked over
the central Philippines, the low-level
circulation pattern became disrupted and the
observed wind speeds lessened, so that by
31OOOOZ, Kelly was downgraded to TD-06. TD-
06 tracked directly over Mindoro Isiand and
despite having lost some of its earlier in-
tensity, the combined effects of heavy rains,

flooding and mudslides left thousands home-
less and nearly 200 dead, Figure 3-06-3
shows TD-06 (Kelly) over Mindoro Island.

Within hours after TD-06 moved into the
South China Sea, it regained its low-level
circulation pattern and resumed its inter-
rupted intensification trend. At 0118002,
TD-06 was upgraded to Tropical Storm Kelly.
(In post-analysis, Kelly first attained
tropical storm strength at 3006002, was
downgraded at 3018002 and was upgraded at
O1O6OOZ. This is fairly typical of post-

storm analysis since the supporting synoptic
data are received at J~C after tTiewa”rning
has been issued for the synoptic hour; thus,
the upgrading and downgrading usually follow
on the next warning) .

From the first warning on TD-06, an
e“ventualtrack towards the north was anti-
cipated once the system entered the South
China Sea.. The 500 mb pattern over Asia
was fairly weak and the numerical model
forecast series indicated a rather deep
trough moving into the region. As Kelly
approached the South China Sea, the O1OOOOZ
500 mb hand-analysis (Fig. 3-06-4) showed
Kelly in a favorable location for movement
to the north. What followed in the first
24 hours, however, was a virtually westward
track. Figure 3-06-5 shows the 500 mb pat-
tern just 12 hours later (0112002). In
reconstructing the situation it is evident
that the northward current moving around
Kelly’s eastern periphery actually aided in
building the ridge to the north, such that
the ridge line kept moving west with Kelly.
Eventually this process abated and near
0212002, Kelly began moving towards the
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northwest. Figure 3-06-6 depicts the offi-
cial J“TWCforecasts for Kelly. Note, the
persistent trend in virtually every warning
issued of Kelly having an increasing north-
ward movement.

At 0200002 (in post-analysis, 021800z),
while moving to the northwest, Kelly was up-
graded to typhoon strength. The 030300z
surface observation from the Paracel Islands
(WMO 59981) indicated a windshift to south-
easterly winds of 74 kt (38 m/see) and a sea
level pressure of 970.8 mb. It was during
this period that Kelly is assumed to have
reached his maximum intensity of 75 kt (39
m/see) . Subsequent satellite imagery indi-
cated weakening convection with cirrus
occasionally masking the eye. BY 0318002,
Kelly had reached the southeastern portion
of Hai-nan Island and the eye was no longer
evident on satellite imagery. After skirt-
ing along its southern coastline, Kelly

moved away from Hai-nan and lost much of his
strength, resulting in downgrading to tropi-
cal storm strength at 040000z. From Hai-nan
to the coast of Vietnam, surface reports
were sparse but there is little doubt that
Kslly no longer had the low-level winds
which were evidenced the preceding day.
Interestingly, at 040629z (Fig. 3-06-7),
Kelly briefly displayed a large ragged eye
which was observed to be opening to the
west at 040900Z. There remains a possibi-
lity that Kelly may have regained some
strength in the Gulf of Tonkin. However, if
KelIy did, it must have been short-lived
because hourly reports from Vietnam never
indicated any significant or well-organized
winds prior to, or after, landfall, which
occurred about 100 nm (185 km) south of
Hanoi at 0418002. The last satellite fix
received for the remnants of Kelly was at
05000Qz, positioned along the Vietnam-Laos
border.

Fiquw 3-06-7. A magged qe A appwrm.t on 0406292
3u.?ghatWiZe.Onagatifah Ket-!ymov tiuw.iiwdin
theGuL6 o~70nkin. Th.iAqe @atute~ 6hoti-
.L.&ed and ob~e-tvedti did not&weaA
@a6e. (NOAA7@.uaLimagcy}

Edlulingth.d
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TROPICAL STORM LYNN (07)

Following on the heels of Typhoon Kelly,
Tropical Storm Lynn was the second storm in
three days to devastate the Philippine
Islands. Packing winds of 45-50 kt (23-26
m/see) , Lynn’s 30 hour track across the
northern Philippine Islands brought torren-
tial rains and accompanying mud slides
leaving 18 persons dead and some tens of
thousands homeless.

Lynn was first detected on satellite
imagery at 2700002 as an area of enhanced
convection just south of Ponape. This area
was part of a weak equatorial trough that
extended from Ponape northwestward to just
southwest of Guam, where a second active
convection area existed that later became
Typhoon Kelly. A broad scale upper level
divergent pattern existed over the entire
region south of a Tropical Upper Tropos-
pheric Trough (TUTT) located near 15N 160E.

During the next several days both dis-
turbances tracked westward under the influ-
ence of the mid-to-lower-tropospheric west-
erly current south of the subtropical ridge.
While the disturbance near Guam eventually
intensified to Tropical Storm Kelly, the

disturbance near Ponape continued to show
marked variations in its convective activity,
due in part to the degree of vertical wind
shear that existed over the disturbance.
Although synoptic data indicated a 1010 mb
surface low as early as 291200z, an analysis
of 200 mb satellite-derived winds between
.2700002June and 0200002 July indicated that
the north-south flow across the disturbance
varied from as little as 10 kt (5 m/see) to
as great as 35 kt (18 m/see) . This large
shearing effect appeared to prevent any
significant development of the disturbance
during this period.

By 0200002 the upper trough had extended
westward to a position just to the northeast
of Kelly in the South China Sea and a TUTT
cell observed near 20N 128E finally blocked
the strong shearing pattern (Fig. 3-07-1).
A Tropical Cyclone Formation Alert (TCFA)
was issued at 0203002 when an upper-level
anticyclone could finally be identified over
the disturbance. Development was still
expected to continue slowly since satellite
imagery did not indicate a strong central
convective region. Aircraft reconnaissance
at 0205302 could only detect a weakly organ-
ized 1005 mb circulation pattern.

Figuu 3-07-1. 0200002I&g 1981,200mb &tIceami?ine
analq~h wpaimpo4d on 4tie.?.Uepictu.fuat
0121552o.nd0123362.TkiA &@te depiti the TUfT
ceLPA in mlaliotilzip .tothe developingAXOIUMK&Q
and Lgnn. (NOAA6 u.iAtiimage-y)
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By 0218002 satellite imagery indicated a
much improved central convective region and
the first warning was issued. Seven hours
later at O3O1OOZ aircraft reconnaissance
found that Lynn had already reached tropi-
cal storm strength with 40 kt (21 m/see)
surface winds and a minimum sea level pres-
sure of 998 mb.

As Lynn skirted the northern edge of
the eastern Philippine Islands, she abruptly
slowed from 16 to 7 kt (30-13 km/hr). This
was partially due to the disruption of
Lynn’s circulation pattern over the moun-
tainous terrain of the Philippines and the
slight northern retreat of the 500 mb high
which temporarily slackened the steering
flow across the storm. Also during this
time, a large influx of moisture from the
South China Sea caused a massive build-up
a tropical depression, with an intensity of
30 kts (15 m/see) and a central pressure of
997 mbr and the final warning was issued.

of cloudiness along Lynn’s southern peri-
phery which, in turn, caused Lynn’s circular
convective pattern to become distorted.
This made it very difficult to locate Lynn
with satellite imagery. It was not until
0406002, when a strong central dense over-
cast (COO) had developed (Arnold, 1974) just
east of Luzon, that Lynn could again be
tracked reliably. Figure 3-07-2 shows
Tropical Storm Lynn and her COO just after
she made landfall near Baler, Luzon (WMO
98333).

With the formation of the CDO, Lynn
appeared to have gained back some of the
organization that she had prior to reaching
the Philippines. This seems to have enabled
the storm to be more easily advected in the
steering flow as Lynn quickly increased her
speed to 13 kt (24 km/hr).



With her speed increased, Lynn lost
little of her intensity while crossing the
island of Luzon in less than six hours.
From Luzon, Lynn followed a fairly climato-
logical northwest track across the South
China Sea. JTWC had very little trouble
predicting her direction of movement as the
500 mb high over Asia was now 100 m higher
than it had been a week prior with Typhoon
Kelly.

Like Kelly before her, Lynn was pre-
dicted to become a minimum strength typhoon
once she reached the central South China
Sea. However, with the increase in strength
Of the Asiatic high, the flow at 200 mb also
increased. By 0512002, Lynn had reached a
position just north of where Kelly obtained

typhoon strength. As can be seen in Figure
3-07-3, Lynn’s outflow was restricted in her
northwest quadrant as 70 kt (36 m/see) east-
erlies were observed only 420 nm (778 km)
north of the storm. It was not until just
prior to making landfall on the south China
coast that the easterly winds north of the
storm abated to only 20 kt (10 m/see) and
satellite imagery indicated that Lynn*s
outflow had improved. By this time there
was little room for much intenslficantion.

Lynn finally made landfall near Shang-
Chuan-Tao, China (WMO 59673) at 0622002 90
m (167 km) west-southwest of Hong Kong.
Maximum sustained surface winds at landfall
were estimated to be near 55 kt (28 m/see)
with a central pressure of 983 mb.

A ..
‘- -“-b
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TROPICAL STORM NAURY (08)

At 0000Z on 14 July, satellite imagery
revealed what was to become Tropical Storm
Maury within a convective area near llN 137E,
about 110 nm (204 km) north-northwest of the
island of Yap (WMO 91413). Southwesterly
low-level flow moved the disturbance at 05
kt (09 km/hr) during the initial 48 hour
period. A 500 mb ridge influenced the sy-
stem thereafter and accelerated it to 14 kt
(26 km/hr) by 1700002. A mid-level circula-
tion was identified on 1612002 satellite
imagery and could also be analyzed on the
500 mb charts. The disturbance slowed and
moved west-northwest under the influence of
the 500 mb ridge located to the northeast
while south-southwesterly monsoonal flow
continued near the surface.

A Tropical Cyclone Formation fiert was
issued at 1716002 when syriopticdata indi-
cated winds associated with the disturbance,
then located near 20N 128E, had reached 25
kts (13 m/see). Pressures within the dis-
turbance and the surrounding environment were
1003 Mb.

The first warning on Tropical Storm Maury
was issued at 1800002 based on several ship
reports in the area at 171800Z. Once the
disturbance became enhanced by the monsoonal
flow, and the central pressure dropped to
999 mb, the system began rapid movement;
once again being totally steered by the 500
Mb flow.

Aircraft reconnaissance of the storm
shortly after the first warning found the 700
mb center displaced to the north-northeast
of the surface center by 50 nm (93 km) ,
indicating the storm was tilted in that dir-
ection. Figure 3-08-1 depicts the exposed
low level circulation, near 21N 128E, to the
southwest of the main convection. The ex-
posed low level circulation and displaced
convection gave the appearance that Maury
was moving to the northwest of his previous
positions, The vertical alignment of the
system eventually improved and the entire
system moved northward under the influence
of the 500 mb ridge, as Figure 3-08-2 indi-
cates. The 181816Z position was near 24N
127E.

FIGURE3-08-1. TzoP&al S-?WLM MUUY at 35 ktb [18
m/hec) intutbtig, 18 JULY 19~1,05?3Z. kkzukg’hlow-
Levflcente-tUKL5expobed ~0 .thtbOUthWtbt 0~ tht?

mutn convect-ion.[NOAA7 vibudimzgw]
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Following this northward movement, the
system was forecast to track to the north-
west, toward China, as indicated by steering
aids from Fleet Numerical Oceanography Cen-
ter, Montery, California. An apparent weak
ridge over China turned out to be much
stronger than originally believed and Maury
was diverted toward Taiwanr as shown in
Figure 3-08-3, when the position was analy-
zed to be 25.5N 124E. Aircraft reconnais-
sance of the storm at 1905432 found the 700
mb center continued to be displaced from the
surface position, but now by 45 nm (83 km)
to the west-southwest. This precession of
the 700 mb center and erratic motion of the
surface center presented a great deal of
difficulty in forecasting the movement of
the storm.

The Storm center made landfall on the
northern tip of Taiwan at approximately
191OOOZ. Maury caused heavy flooding in the
northern and central portions of Taiwan,
leaving 27 dead and many others missing or
injured. The flooding was the worst of this
year in Taipei City, according to Taiwan
press reports.

Maury then moved into the Formosa
Straitr still maintaining tropical storm
strength, but the intensity was now reduced
to 35 kts (18 m/see) following its inter-
action with the orographic features of
Taiwan. Maury made its second landfall
approximately 30 nm (56 km) south-southwest
of Fu-thou, China, at 1921OOZ. Three hours
later, at 2000002, Maury was downgraded to
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The remanents of Maury did not complete-
ly dissipate over China as expected, but
continued inland and began tracking towards
the southwest, eventually re-emerging in
the Gulf of Tonkin. The remanents were
identified as being over water based upon
synoptic data at 230600z, at which time the
system was again discussed in the Signifi-
cant Tropical Weather Advisory. The con-
vective activity lagged behind the surface
circulation until the surface circulation

moved into the Gulf of Tonkin. A Tropical
Cyclone Formation Alert was issued at
231200Z; synoptic data indicated the low
level system had recurved northward to make
final landfall, approximately 30 nm (56 km)
southwest of Yin-thou, while the convective
activity continued to move to the southwest.
The remanents of the surface circulation
then followed orographic features inland
and could no longer be distinguished after
241200z. The convective activity went over
land south of Nam Dinh, Vietnam at 240000z.

These cells finally dissipated in the moun-
tains of Laos at 241200z.

FIGURE3-08-3. TllOp&& ~OhM hkwy bhowedwebtid
mowm?ntutthetime o~th.iAimageky,Ig July 1981,
23052. Mauk.g10 hoti bedoze mztig .2and@.&tat the
notihwtip 0{ Taiwn. (NOAA6 V.i.4U(Z?_@!21LIJ]
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TROPICAL STORM NINA (09)

Tropical Storm Nina eventually formed throughout the warning period. Initially
from a leeside surface low in the wake of moving at 12 kts (22 km/hr) as it rounded
Tropical Storm Maury (08). The disturbance Taiwanr the storm slowed as it approached
was first detected on 21OOOOZ July synoptic land. Nina had weakened to tropical depres-
charts near 24N 122E; to the east of Taiwan. sion strength when landfall was made at
The disturbance moved within the monsoonal 2218002, 30 nm (56 km) northwest of
flow from the southwest until the vertical Hsia-p’u, China. The final warning was
development became entrained
ward flow around a mid-level
the east.

When the system began to
ward around the northern tip
Significant Tropical Weather

into the west- issued at 230000z, when the system was 35 nm
anticyclone to (65 km) inland and orographic effects were

rapidly dissipating the system.

drift northwest- Nina started out as an exposed low-level
of Taiwan, a circulation with convective activity to the
Advisory was east. During the warning process this trop-

is=ued at 22000iz. The Tropical Cyclone
Formation Alert was then transmitted at
2201OOZ when synoptic data indicated a
surface circulation was located near 25N
123E. The first warning on Tropical
Depression 09 was subsequently issued at
2206002.

Nina maintained a northwest track

ical cyclone was not forecast to reach trop-
ical storm strength; however, in post-
analysis Nina was upgraded to tropical
storm strength for the initial 12 hour
period. A 35 kt (18 m/see) ship rePOrt
originally considered suspect was later
verified by several other ship reports of
similar wind speed, but not in time to be
included on the second warning.
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Typhoon Ogden developed near 23N 151E

TYPHOON OGDEN (10)

when a circulation formed under a pre-exist-
ing convective area. Development of this
circulation triggered TCFA issuance at
2622002 Aug 81, however, the area had been
connectively active during the previous
forty-eight hours. Once the circulation
formed, very gradual intensification fol-
lowed. A well-behaved storm track ensued
that posed no significant forecast problems.

The initial warning on TD 10 (2706002)
carried a gradually recurving track to the
east of Japan. This forecast was based on
the apparent existence of a break in the 500
mb ridge to the northwest and the approach
of an apparently significant trough in the
westerlies. Forecast aids were in disagree-
ment on the forecast track. Climatology and
the current synoptic situation influenced
the choice of the recurve track over a
northwest to westerly straight track. Three
warnings were issued with the recurve fore-
cast before a change to straight northwest
movement was decided upon. The change was
precipitated by two things; synoptic data
showed the approaching trough was not as
strong as anticipated, and the ridge to the

(a)

north was building westward ahead of TD 10.
No further changes in track were required as
TD 10 responded well to the steerinq cur-
rents on the south side of the ridge.

Favorable outflow conditions were never
established for TD 10 and this perhaps
explains the very gradual intensification.
Twenty-four hours after TD 10 formed, tropi-
cal storm strength was reached, however, it
took another sixty hours for then Tropical
Storm Ogden to reach its maximum intensity
of 65 kt (33 m/s) thus becoming a minimal
typhoon (Fig. 3-10-1). Ogden was upgraded
to typhoon in post-analysis based on a combi-
nation of aircraft and land synoptic data.

Ogden crossed southern Kyushu between
3016002 and 3021OOZ and weakened significant-
ly. Ogden still possessed tropical storm
strength winds when it emerged into the East
China Sea. Weakening continued as Ogden
headed northwest toward Cheju-Do Island and
the Korea. Peninsula. Succumbing to upper
and mid-level shear, Ogden finally dissipa~
as a significant tropical cyclone over the
Yellow Sea along the west coast of Korea.

(b)

FIGURE 3-10-1. a] TILop&d StomnOgdenal 292259Z
appfLoximateLytwdw hoti ptiotto beachingtyphoon
h.tteng-th.in.temiitya% XhiA-timew 55 .kt(z?~m/b].
(NOM 6 u.iAuaZimagekgl b] TyphoonOgdenat 300957z
nut the time o~ maxinnuni.n.tenbi.ty,65 & [33mlb ).
(NO&46 inij~edimag~]
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TO-11 AND TROPICAL STORM PHYLLIS (12]

The genesis of TD-11 and Tropical Storm
Phyllis were associated with one synoptic
feature, but the extent of development of
each was significantly different. The sy-
stems are being discussed together to con-
trast their early development and thereby
come to some understanding as to the in-
ability of TD–11 to mature into a signifi-
cant tropical cyclone. A brief discussion
of Tropical Storm Phyllis will then follow.

On 30 July a monsoon trough developed
that extended from the Northern Marianas
Islands southwestward toward the Palau
Islands. Two surface circulations were
embedded at opposite ends of the trough. A
mid-level cyclonic circulation was located

over the northeastern portion of the trough
while upper-level data had been indicating
the presence of an anticyclone over the
area.

Development of a significant tropical
cyclone was potentially high because of the
vertical relationship of the upper level
anticyclone to the mid-level and surface
circulation centers. Consequently, a for-
mation alert was issued at 3103OOZ for the
Northern Marianas area. During the ensuing
nine hours, satellite imagery showed evi-
dence of strong upper-level outflow and ship
data near the circulation center reported
pressures of 997mb; thus JTWC issued the
first warning on TD-11 (Fig. 3-11-1).

FIGURE3-11-1. TV-11em.tyin .&2 development on
30 JULY 19tl, 22362. [NOAA 6 .in&uztedtig@j)
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A decrease in the upper level organiza-
tion was evident on satellite imagery as the
anticyclone receded slowly northeastward.
Although the mid and upper level features
that helped form TD-11 were still present,
by 1 August they appeared to be displaced
from the vertical axis of the depression.
TD-11 was tracking northeastward at a slower
rate than the urmer level anticvclone and
eventually enco~ntered upper le~el wind
shear caused by the anticyclone which dis-
associated from TD-11 on the 2nd of August
and moved well to the northeast. The final
warning on TD-11 was issued at 0200002.

Aircraft reconnaissance observations on
the 1st of August (Fig. 3-11-2) revealed
TD-11 was not as well organized as when the
first warning was issued. A circulation
center was evident at 1500 ft. but the sur-
face winds were indicative of only an elong-
ated trough extending from TD–li to the sec-
ond circulation north of the Palau Islands.

Throughout the trough in general, surface
pressures were low with weak pressure gra-
dients, thus accounting for the weak wind
field about TD-11 whose central pressure
could have supported much higher winds had
it not been embedded in the trough.

While attention had been focused on TD-
11, another surface circulation, located in
the eastern-most portion of the monsoon
trough continued to persist. The upper-
level anticyclone was now providing the out-
flow mechanism required for further develop-
ment. A formation alert was issued at
0223002 for the area northeast of the
Marianas Islands. By 0306002 aircraft and
satellite recomaissance provided evidence
that the circulation had already attained
tropical storm intensity and the first
warning on Phyllis was subsequently issued
at that time.

The two features most directly respons-
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ible for the lack of development of TD-11
and the intensification to Tropical Storm
Phyllis were the location of the upper-
level anticyclone and the elongation of
the monsoon trough as the anticyclone moved
northeastward. Initially both circulations
were favorably positioned under the upper
level anticyclone. The intensification of
TD-11 was retarded because the monsoon
trough elongated, thereby restricting strong
surface inflow from the east. Further, TD-
11 did not have the advantage of a strong
mid-level steering current and was thus
unable to maintain its favorable pusition
with respect to the upper level anticyclone.
This resulted in an increased vertical wind
shear and eventual dissipation.

was able to mature into a significant tropi-
cal cyclone.

Phyllis initially tracked northward at
11 kt (20 km/hr) and intensified slowly. h
interesting feature in the vertical struc-
ture of Phyllis after she attained tropical
storm intensity was that the convection
was mostly limited to the eastern periphery
‘f her circulation center, (Fig. 3-12-1).
Typically, this is suggestive of the cyclone
having a tilted vertical axis.

The convective activity decreased as
Phyllis advanced northward toward colder
water and encountered increased vertical
wind shear. By 0418002.Phyllis beaan to

Phyllis, on the other hand, was able to weaken rapidly and the final warning was
maintain a favorable position with respect issued. The remnants of Phyllis continued
to the anticyclone aloft. Located within to track northwestward and later merged with

the monsoon trough and exposed to strong an extratropical low pressure system off

surface inflow in three quadrants, Phyllis the east coast of Japan.

FIGURE 3-12-1. The exposedf.owlevelcitda.tion
CULWL o{ Ph@LiA on 3 Augub.t1981,04102. The
convetivcac.thly .iA.!%ited-toIhe eaAto~ hct
centtio~ ticuta,llon.(NOAA7 ..imati.magq]
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TROPICAL STORM ROY (13)

Tropical Storm
warm water east of
few days of Auqust.

Roy was spawned in the
Vietnam during the first
On 2 Auaust, a low-

level ~irculat~on center bee~me evident from
synoptic reports in the region. For the
next two days, the disturbance tracked slow-
ly northward and on 4 August, it acquired a
noticeable central convective feature. At
0405152, a tropical cyclone formation alert
was issued and in the 13 hours which follow-
ed, the disturbance was upgraded to Tropical
Depression 13 (0412002) and Tropical Storm
Roy (0418002). Figure 3-13-01 shows the
disturbance on infrared satellite imagery
at the time the decision to upgrade to warn-
ing status was made.

For the next 36 hours, Roy slowly inten-
sified and reached a peak intensity of 50
kt (26 m/see) on 6 August.. During this
period of intensification, the upper level
features associated with Roy began to move
west of the surface center, under the in-
fluence of a moderate mid- and upper-
tropospheric shearing current. Figure
3-13-02 shows ROY’S low-level center

F7GURE03-13-1. NOAA6 TR 041124Z AUG 81
The cwt,zatconvectivedea,tutebOVVLthe developing
T)LophuP..$tO~ Roy. Wed on .tluhimagag (041124z
Aug 81)and Aome Aynowc bkp xepohtb in tie vM-
tiy, the deti.ion.toi.bbuet.zopicat cyclone
LU?JWL@b WA made. (NOAA6 .in&umed&ag#y)

emerging from the main convective fe~ture.
From 6 August to Roy’s eventual dissipa-
tion on 9 August, the system existed as an
exposed low-level center with most of the
convection displaced well west of the low-
level center.

Roy’s track through the South China Sea
was difficult to fully anticipate. From the
beginning, Roy was expected to track slowly
towards the north-northeast then turn to a
more northwesterly heading. However, in the
initial stages, Roy moved steadily northeas~
ward. Roy’s movement appeared to be related
to the combined effects of the low-level
monsoon flow east of Roy’s center and the
general alignment with a mid-tropospheric
trough which extended southwest from Tropical
Storm Phyllis. On 6 August, however, the
mid-tropospheric trough closed-off northeast
of Roy and the system gradually turned
towards the west in response to the resetab-
lishment of the Asian high pressure ridge
over southern China. Eventually, Roy weak-
ened as a significant tropical cyclone in
the northwestern South China Sea prior to
crossing Hai-nan.

FIGURE03-13-2. NOAA6 US 052340ZAUG gl
V.&ia.2mtet.Pi,teinmge,ydotthe @.b.t tie bhOWb

Royab a pa&tiakUqexpobed low-level dmuld.ion
cetieh. (052340ZAug g]] Outingthe 24 hoti which
,jo.Plowed,Roy uwuld become @My expobed and woutd
begina gtaduutweakeningtiend. [NOAA 6 VJJuol

hag q]
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TROPICAL STORN SUSAN (14)

During the week (27 July-3 August) prior
to the formation of Tropical Storm Susan,
the monsoon trough had been well established
in the West Pacific along 20N. When Tropi-
cal Storm Phyllis developed near 26N 147E on
3 August and subsequently moved north, the
prevailing low-level southwest flow south
of 20N diverged into two channels; one con-
tinued north moving with Phyllis, while the
other pushed further east to help establish
a weak trough in the vicinity of Wake Island
(WNO 91245). Tropical Storm Susan formed in
this weak trough.

The disturbance that was to become Tro-
pical Storm Susan first appeared on satel-
lite imaqery at 062136Z as an exposed low-
level circulation approximately 60 nm (111
km) north of Wake Island (Fig. 03-14-1). At
the time, the separation of the convection
from the surface circulation, due to verti-
cal shear, suggested that only a weak dis-
turbance existed in the area. During the
early morning hours prior to this visual
satellite sighting, Wake Island had been
reporting heavy rainfall with s?uthwest
winds as high as 45 kt (23 m/see) ; however,
it was felt that these reports were more
representative of the strong convection in
the area than of the exposed surface circu-
lation. When Wake’s winds subsided during
the next several hours to only 15 kt (8
m/see) , and there was little aPParent move-
ment of the circulation center, it was deem-
ed unnecessary to immediately issue a
warning of this disturbance. Instead at
07031922, a Tropical Cyclone Formation Alert
(!CCFA)was issued with the expectation that,
providing the strong upper level flow across
the region subsided, enough convection would
develo~ around the surface circulation for a
siqniflcant tropical cyclone to form.

During the next 24 hours little changed

in the synoptic situation. Althougn new
convection had begun to develop approximate-
ly 100 to 150 nm (185 to 278 km) to the
north and east of the exposed low-level
circulation, 200 mb satellite-derived winds
over the region still indicated strong 40
kt (21 m/see) flow from the north. When the
080015Z aircraft investigative mission could
find only 20 kt (10 m/see) winds in possibly
“one of several circulations in the area”]
(992 mb sea level pressure), it was decided
to reissue the formation alert. However by
081200z, the convection on the periphery of
the surface low appeared to have strengthen-
ed while satellite imagery indicated that
the strong vertical shear had weakened
enough for an upper level anticyclone to
develop; consequently, the first warning on
Tropical Storm Susan was issued.

Initially, Susan tracked north along a
trough induced by convection left behind
from the passage of Tropical Storm Phyllis
a week earlier. Once she reached 30N 164E
at 091200Z, Susan did not recurve as origi-
nally forecast but turned toward the north-
west in response to an approaching weak cold
front. It was during this stage that Susan
reached her greatest intensity of 60 kt (31
m\sec) (Fig. 3-14-2). By 1018OOZ the
approaching frontal system weakened enough
so that Susan no longer responded to its
presence. However, cool dry air from the
remnants of this front appeared to entrain
into the circulation center and by 111200z
very little convection remained. Susan next
turned toward the west-northwest in response
to a new frontal system coming off Japan
(also increasing its convective activity).
This time, however, the frontal system did
not weaken before reaching Susan; and by
130000Z Tropical Storm Susan had become com-
pletely entrained into the front and quickly
made the transition into an extratropical
system.

F.igute3-14-1. The i- b.@eA 06 Tto@&z? %OMI
Su&zn jti.t notih o~ W& lbland at 6 Augu&t21362.
[NOAA6 utiual.imag~)

IRANOOLPH A. FIX, 1 Lt, USAF: Aerial Recon-
naissance Weather Officer (ARWO).
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F.igu,te3-14-2. TJLop.icatS-tomSwan jut ptiot.to
peak.i.ntenbi,tyon 9 Augu&tZ20tZ. Notehowtke
convect-ion&s &pLaced @m the dmddion ctiti.
A weakCO.(M@ont con be ~eenapproaching&om
the notihwat. INOAA6 .in@ned.imaqetul
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TYPHOON THAD (15)

The monsoon trough was particularly
active in mid-August, and within the 48 hour
period beginning 16 August three tropical
cyclones were spawned. Typhoon Thad, the
first of the three, was initially evident on
10 August when surface synoptic data indi-
cated a we~k circulation was embedded in the
trough near 18N 130E. The circulation was
first cited in the Significant Tropical
Weather Advisory on 15 August when satellite
imagery indicated limited outflow had deve-
loped above the surface circulation. The
outflow was initially the result of a 200 mb
ridge that had built westward over the sur-
face trough. Continued improvement in the
outflow prompted the issuance of a Tropical
Cyclone Formation Alert at 1518002. Air-
craft reconnaissance data, which located the
circulation near 19N 132E, provided the
basis for the alert area being moved north-
east and reissued at 160530z. Analysis of
160000z 200 mb synoptic data showed that an
anticyclone had developed in the ridge over
the circulation, enhancing the outflow pat-
tern necessary for further intensification
of the disturbance.

Satellite imagery eventually indicated
better organization of the system, thus the
first warning on TD-15 was issued at 161200Z;
TD-15 was initially forecast to move slowly
northward then accelerate to the northwest
as it came under the influence of easterly
winds south of the 500 mb ridge. By 170600Z
both aircraft and satellite data showed
Thad’s movement was to the northeast in
response to a weakness in a 500 mb ridge
which had developed over Japan (Fig. 3-15-1).
Forecasts of this 500 mb feature maintained
the weakness over Japan anclthe forecast
track for Thad was adjusted from northwest-
ward to northward to reflect the new steer-
ing pattern. Recurvature was expected east
of Japan.

By 180000z Thad had reached typhoon
strength and developed a ragqed eye that
remained for 80 hours (Fig. 3-15-2).

As Thad neared 30N, analysis of 500 mb
data established the likelihood that Thad
would interact with a progressing long wave
trough just south of Japan, where recurva-
ture and subsequent acceleration were ex-
pected. Post-analysis has revealed several
deficiencies in that conclusion: the trough
did move eastward over the Sea of Japan late
on 21 July; a rapidly building ridge east of
Thad caused the trough to stall northwest of
Thad; coincident with the stalling long
wave, a weak short wave moved through the
trough and caused a rapid, unforecast,
deepening. The entire trough system gener-
ated 500 mb height drops of up to 100 meters
in 12 hours. This rapid deepening, combined
with high pressure in the ridge to the east,
established an intense 500 mb pressure grad-
ient over eastern Japan with resultant wind
speeds as high as 65 kt (120 km/hr). Thad
tracked northward under the influence of the
500 mb flow, was entrained into this area of
high winds early on 22 August and acceler-
ated very rapidly to the north over eastern
Japan, rather than taking the expected
recurvature path. Thad’s speed cf advance
accelerated from 10 kt (19 km/hr) at 2200002
to 45 kt (83 km/hr) by 2300002.

Post analysis has shown Thad started a
very rapid extratropical transition near 32N
that continued as the system accelerated
along the eastern side of the trough. The
rapid acceleration, and an associated rapid
entrainment of cool dry air, completed the
transition by 231200Z, at which time satel-
lite imagery indicated Thad had merged with
the trough over the Tatar Strait and was no
longer discernible as a tropical entity.

., f .-, l’, I 1

/1>. I I

Figtie 3-15-1. 500mb bakeamtine anatybib {o%
1~12002~howingthe mujo~bynoptic{emlucebupon
whichthe fwmu.tva-tumedotecab.tw ba.bed. Wind data
tie a wmbinati.on 06 mw.konde and a.iAcIu4&tecon-
na.i.bbance data. Windbpeedbtie.inknotb.

Figuze 3-15-2. Vima.2mte.?-!.deintagetgf@om
202259Z&g tl hhotingThud at 80 knotb (41m/beC)
.intetwitg, tihhaggedqe. [NO~6U~@~9~gl
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TROPICAL STORM VANESSA (16)

Tropical Storm Vanessa developed approx-
imately 60 nm (111 km) south of Marcus Is–
land (WMO #47991) during a period of enhanc-
ed convective activity within the monsoon
trough. Despite diurnal fluctuations, the
increased convective activity was evident
on the satellite imagery of 12 August and
continued to increase over the next several
days. Furthermore, surface synoptic data
and satellite data confirmed the merger of
the monsoon trough with a pre-existing

north-south oriented trough near 170E that
had been in evidence since 7 August. This
second trough was particularly intense due
to prior passage of Tropical Storm Susan
(14). Weak circulations and minor distur–
bances were detected along the entire length
of the merged troughs and investigative
missions were flown to several of them. The
first disturbance to intensify significantly
produced Typhoon Thad (15), while 18 hours
later (1706002) the first warning was issued
on Tropical Storm Vanessa (Fig. 3-16-1).

FTGUK 3-16-7a: Active motioon.ttoughOA it appeahed
ptioh to deu+opnwnf 06 Thop.i@?.WoznihWAAU. [71
TD-15(Thad),[2) &it-ialTCFAand [3) akeawhtie
TU-16(Vaneb4a] developkd.Photoh moAa.ieu&@
conbeakiveNOAA6 paAA@ ~oa 152131Zand 152312Z,
Aug 19S1. [NOM 6 vibudtiagmgl
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An initial Tropical Cyclone Formation It is interesting to note that although
Alert (TCFA) was issued at 1505252 for a Vanessa was vertically aligned, little
circulation near 20N 149E which, in the further development took place after Vanessa
ensuing 24 hours, weakened. This TCFA was was completely free of the surface trough.
superseded by a second TCFA at 1606172 for Two factors probably contributed to non-
a circulation near 24N 155E. Re-analysis of development:
all available satellite data for the period
shows that the circulations were separate a.
entities and were related only because they
developed within the same trough. Further-
more, re-analysis also reveals that there
was a primary and a secondary circulation
present when the second TCFA was issued.
The primary circulation was totally obscured
by dense overcast and was not initially
apparent. Initial satellite fixes were
based on the partially exposed secondary
circulation. In actuality, the primary cir-
culation was located approximately 60 nm
(111 km) to the south of the satellite fixes
(Fig. 3-16-2). The troublesome secondary
circulation was no longer discernible after b.
approximately 12 hours and satellite ana-
lysts were able to locate the primary circu-
lation.

Enhanced convection and the intense
trough were the key low level features con-
tributing to the genesis of Vanessa. TWO
other contributory features were a mid-
tropospheric trough and an upper level anti-
cyclone, both of which were in positions
favorable for.tropical cyclone development.

Initially, Vanessa had outflow to
the southwest and the northeast.
The wind currents exiting the Asian
landmass split with the major cur-
rent being diverted north of the
ridge while the weaker current
passed south. This weaker southern
current was not sufficiently strong
enough to maintain the northeast
outflow channel and no other outlets
were available to connect Vanessa
to the westerlies. Thus, only
southwest outflow was maintained.

In addition to the loss of an out-
flow channel, Vanessa’s northeast-
ward progression was blocked by
strong ridging associated with a
large 500 mb anticyclone over.the
Marshall Islands. The ridge forced
Vanessa to steer due north. Since
Vanessa initially formed at a,rather
high latitude subsequent northward
movement brought her rapidly into
contact with upper level shearing
currents.

The mid-tropospheric trough approximated
the position of the surface trough. Several
circulations were embedded within this
trough, including one over the surface posi-
tion where Vanessa formed. In the upper
troposphere, an anticyclone had existed over
the area since 15 August. Vanessa, there-
fore, possessed the vertical alignment of a
mature tropical cyclone from her inception.
(Similar conditions existed during the for-
mation of Tropical Storm Phyllis (12)).

By 190000z, Vanessa was devoid of con-
vection and the extratropical transition
was completed. The completely exposed low
level circulation continued to be visible
on the satellite imagery for sometime as it
continued to track north and eventually
merged with a mid-latitude system near 40N
165E. It was finally no longer discernible.
as a separate entity by 21OOOOZ.

FIGIIRE 3-16-Z. Sa.t@?iXei.mzgezg(oh 1621OLIZ,.@
~1 &hoting.thtexpobed becona’my ticuht.ion auf
the convectiveOJLeaabocia.ted @h the developing
TO- 16 [VanUAa). (NOM 6 v.iwdtig~y)
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TROPICAI.STOW WARREN (17)

The disturbance that eventually became
Warren developed within a monsoon trough
that extended across the South China Sea on
the 14th of August. Strong vertical wind
shear, caused by northeasterly flow at the
200 mb level, inhibited development of the
circulation for the next three days. By the
17th of August the 200 mb wind field weaken-
ed, allowing upper level features to deve-
lop, surface pressures dropped below 1000mb,
and convective activity south of the distur-
bance center increased. Consequently a
Tropical Cyclone Formation Alert was issued
at 1715002.

The system was initially tracking west-
ward at 05 kt (9 km/hr) under the influence
of mid-level easterlies generated by a sta-
tionary 500 mb anticyclone positioned over
Southeast China. This anticyclone pkrsisted
throughout Warren’s life cycle and its in-
tensity changes were responsible for the
variable speed of movement (between 2 kt
(4 km/hr) and 5 kt (9 km/hr)) seen prior to
the storm striking Hai-nan Island.

By 1806002 satellite imagery showed
that Warren had developed an upper level

outflow center and the first tropical storm
warning was issued. Most of the convective
activity was located south of the surface
center as were the maximum surface winds.
Synoptic and satellite data also indicated
that Warren’s vertical axis was tilted
southward as he tracked over Hai-nan.

After passing over Hai-nan, Warren em-
erged into the Gulf of Tonkin. Warren con-
tinued to show indications of increased
organization and intensification as he
tracked over the warm water in the Gulf of
Tonkin. At 18002 on the 19th Warren reached
his maximum intensity of 45 kt (23 m/see)
while over the Gulf (Fig. 3-17-1), a typical

occurrence for most tropical cyclones that
move into the Gulf of Tonkin. During the
summer months the gulf water becomes extre-
mely warm and thus provides excellent source
of energy for transiting tropical cyclones.

Warren made landfall near Nam Dinh,
Vietnam, on the 20th of August and weakened
rapidly. The final warning on Warren was
issued at 1200Z on the 20th as it began to
dissipate over Vietnam.

FIGlfRE 3-17-1. 7fio@2d~0/utfk&WtlWi.tfl mati
btidacewid o~ 45 ti (23mfbec]pk.iok.toland@.Ll
Olj20 Auglld,O1O2Z. [NOA4 6uA@?-imuc3uuJ)
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TYPHOON AGNES (18)

In mid-August, after several weeks of
active cyclogenesis near Wake Island (WMO
91366) which spawned Tropical Storm Susan
(14) and Vanessa (16), an upper-level ridge
built over the latitudes north of the Mar-
shall Islands and further activity was sup-
pressed for several days. At 2300002, sate-
llite and upper-level wind reports showed
evidence of an upper-level trouqh building
westward from the dateline and during the
next 36 hours, a well-defined Tropical Upper
Tropospheric Trough (TUTT) cyclone developed
in the vicinity of Wake Island. This upper
cyclone induced an area of extensive, but
yet unorganized, convection southwest of the
TUTT cyclone. Gradually, as the convective
area moved westward, a weak upper-level
anticyclone became evident northeast of Guam,
Concurrently, at 2512002, the mid-tropos-

pheric winds reported from Guam became
northerly, and 12 hours later, shifted to
southeasterly as the system moved just north
of Guam. On 26 August, while a reconnais-
sance aircraft conducted the initial invest-
igation of the developing system, the 2600002
synoptic data indicaced a possible low-level
center approximately 150 nm (278 km) north-
west of Guam. Based on these data, a
Tropical Cyclone Formation Alert was issued
at 2605002 and,at 2613807Z,the investigating
aircraft located a 1006 mb surface center
215 nm (398 km) northwest of Guam. During
the subsequent period, satellite imaqery
showed improving convective organization and,
at 2618002, the first warning was issued for
Tropical Oppression 18. (Figure 3-18-1
shows TD-18 shortly after the first warning
was issued) .

FigwLt 3-Ig-1. TIop.id Vcpmubion 16 at 2622212
AUG .Locatecl360nm [667b-m]wti.t-notihuut06 Goam.
ThLA .i.maguy ~houua pou%z&ty expo~ed .Low-leuel
ticulat.ion on the notih~.i-de06 an ex,tetiiue mea
ofjconvection.(NOAA6vi&uzlimagtiy)
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At 2706002, TD-18 was upgraded to Tropi- ‘
cal Storm Agnes when aircraft reconnaissance
data showed a 994 mb sea level pressure at
the center and measured winds of 46 kt (24
m/see) at flight level (15130 ft (472 m)).
The first three warnings on Agnes (TD-18)
forecast a westward trajectory toward the
Bashi Channel, south of Taiwan. Eowever, by
271200Z, the analyses and numerical prognos-
tic series indicated that the 500 mb ridge
north of Agnes had not built, and would nOt
build as far west as originally thought.
Thus, the forecast track was changed to a
more northwestward direction toward Okinawa.

While moving toward the west-northwest and
intensifying along climatological norms,
Agnes was upgraded to a typhoon on the
2900002 warning. At 300600z, Agnes passed
90 nm (167 km) southwest of Okinawa and then
began a turn toward the north along the
western periphery of the subtropical ridge.
(Figure 3-18-2 shows Agnes south of Okinawa
with maximum winds of 85 kt (44 m/see) and
intensifying). At 31OOOOZ, .170 nm (315 km)
northwest of Okinawa, Agnes reached a peak
intensity of 95 kt (49 m/see) which was
maintained for 12 hours then, after 3112002,
all available data indicated that Agnes had
begun a weakening trend.

F.igu,zc 3-18-2. TyphoonAgnti [20054~7AUG],located
jl&bOuth 06 Okinawa,wi,thmaximumti 06 ~5 ti
(44mfbeC] and apptoatinghm twztium inteti~ 06

95 U (49mlbec). Agntihad developed a laxge
banding e.yewhich ihttitiagag and ai.JLOta& duta
umld bhow a.4a muchmohe compact cewtml dea.tu.ze.

(NOAA7 u.i.bual..hnag~)
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Prior to 0206002 September, the forecast
scenario had anticipated Agnes would inter-
act with a mid-latitude trough south of
Korea and then accelerate northeastward.
However, ,as Agnes moved north of 30N, there
was no evidence of the anticipated accelera-
tion; instead, there was increasing evidence
that Agnes was losing much of her deep-
layered convection and a premature extra-
tropical transition was underway. (Figure
3-18-3 shows the O1OOOOZ September 200 mb
and 500 mb streamline pattern near Agnes) .
As Figure 3-18-3 indicates, there were
significant opposing mid– and upper-level
currents over Agnes and by 01C900Z, satel-
lite imagery showed the last evidence of an
uPPer-level circUlatlOn pattern over Agnes.
In post-analysis it was determined that Agnes
had lost much of her tropical characteristics
by 0118002. However, since there were no
aircraft or synoptic data close to Agnes to
confirm this apparent transition, warnings
were maintained until 0306002 at which time

synoptic data from Jeju-Oo (WMO 47184) con-
firmed Agnes’ character and that the threat
as a significant tropical cyclone to Korea
and Japan had passed. Although the system
remained well south of Korea until 3 Septem-
ber, much of the southern portion of South
Korea was being inundated with the heaviest
recorded rainfalls in this century, up to
28 inches (approximately 71 cm). This ad-
verse weather preceded the low-level center
as the heavy rains and thunderstorms were
sheared northeastward over Korea. Because
most of the earlier forecasts had predicted
Agnes moving over this region by this time,
much of the potential damage from these
rains may have been averted by the precau-
tions taken well before the heavy rainfalls
and flooding began. Finally, as a relative-
ly weak wind system, the extratropical
remains of Agnes passed through the Korea
Straits and into the Sea of Japan on 3 and
4 September without any known reports of
significant wind or sea damage in the region,

F.iglule3-18-3. At 010000ZSEP,TgphoonAgnehWUA
ZmaXed neah30.2N123.2Ew(thmuxinumw.i.ndho~ 85 &
(44mfhec). HowevM, a AZ%Ong200 mb &Low o~ 4010
50 H [21 h 31 mjhec) UM.A evident ovez the 500 mb
CL4edAti.on.ThiApoa%m.n,a.tteadg unde,tatuj~0.1 24
how, continueddotthe next 36 how akting which
AgnehZo&Zha fiopicd cha.tacten,&t&Aand weakened
.toawuzk extzaa%opica.t cyclone.
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TYPHOON BILL (19)

Without the benefit of satellite data
Typhoon Bill may have gone undetected since
the initial disturbance formed 295 nm (546
km) east-southeast of Marcus Island (WMO
47991) and only came within 120 nm (222 km)
of that island at 06002 on 3 September. The
disturbance was never discernible in the
synoptic data observations from Marcus Is-
land.

Bill remained a compact system through-
out its duration. Figures 3-19-1 thru 3-19-4
illustrate the life cycle of Bill from a time
near the first warning until its final hours.

The steering for Bill was provided by the
flow around the mid-tropospheric sub-tropical
anticyclone to the east. Speed of advance
(SOA) forecasts were particularly good during
the period of Bill’s recurvature and eventual
extratropical transition when Bill gradually
entrained into the mid-latitude mid- and
upper-level westerlies. Using a method deve-
loped by Burroughs and Brand (1973), opera-
tional SOA forecasts were extremely close to
the post-storm analysis values.

Unlike larger storms which tend to create
their own environment and move sub-tropical

systems out of their way, Bill reacted to the
environment and maintained a tight gradient
between himself and the anticyclone until he
was north of 28N at 0512002, where weakening
began. Once this occurred, the maximum ob-
served wind speeds correlated quite well with
the wind/pressure relationship of Atkinson
and Holliday until-extratropical transition
occurred.

First detected at O1OOOOZ September,
Bill’s convection covered a small area,
approximately 150 nm (278 km) in diameter,
and had an associated small mid-level cy-
clonic circulation. This mid-level system
slowly built down to the surface and then
deepened rapidly. Environmental pressures
were generally near 1009 mb; however, air-
craft reconnaissance at 030807Z found a
993 mb central pressure and winds of 70 kt
(36 m/see) northeast ~f the center. The
Atkinson and Holliday (1977) wind/pressure
relationship indicates that a 993 mb central
pressure would support a mean maximum wind
of 45 kt (23 m/see) . The higher wind speed
in Bill was the result of an extremely
tight pressure gradient between the storm
and a subtropical ridge to the northeast.

HGURE 3-19-1. ,TJLoP.id ~OMl ~fi &t 50 & (26
m/AtC) hI-@I.A.Lty, 3 .Sap.temba1981,16052. Th.iA
-imqI‘W dfzow-tti 8.i.UWA a compact 4 ybtem in the
&V&y btigti . (NOAA7.int(wadhwwl
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FIGURE3-19-2, TgphoonW at g5 & [44m/bat}
i.nfenbi.tg,5 Sep.temba19gl,17242. Th.ib&gag
AonM &W al peak intendtg kaA mnwined a compact
b!i~~~. (NOM 7 .@uvwd .imugcty]
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FIGURE 3-19-3. Typhoon Bi4Y d 75 k.t (39 mlAec)
.in&v@ty, 6 Septembu 79gl,,042gZ. fkteRi.Uti
begintigto etin coLdCWL &com.tht&Lon.talAy&tt?M
to -thenow%. (NOAA 7 ViAUd ti9WY]

FIGURE 3-19-4. ThoP.&a2 .%tOIJll &i-t-t at 40 kt [20
rnf~ec].intw~, 7 Septembw 1981,0416Z. Tti
*W bhovJd - jubi ptioh z% the ibhuanceo~ the
Ra&twtn.i.ngand the extIw.&op.&aZ tititionlng .iA

almo~~ comple-te. [NOM 7 viwd .inuge-fey]
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TYPHOON CLARA (20)

Clara was first detected on satellite under the upper level trough and further
imagery at 16002, 11 September near Ponape development was not evident based on satel-
as an area of concentrated convection embed- lite imagery during 13-14 September. How-
ded within the monsoon trough. No develop- ever, near the end of the initial 24 hour
ment was noted during the next two days as period, convection flared up and the distur-
the disturbance tracked westward at 9 kt bance began moving west of the trough so the
(16 km/hr). TCFA was re-issued at 1419232.

A Tropical Upper Tropospheric Trough
(TUTT) had been evident on the satellite
imagery and was analyzed from synoptic data
on the 200 mb streamline analysis northwest
of Guam for several days. This feature had
induced a large area of upper level diver-
gence in the vicinity of the disturbance
while some troughing and vertical wind shear
were induced by a second TUTT cell analyzed
to the northeast of the disturbance. The
relative position of the disturbance to the
upper level feature prevented significant
development by restricting available outflow
channels.

As Clara continued westward and moved
past the trough axis it became apparent that
the potential for significant development
would increase as it moved into the upper
level divergent area induced by the TUTT
northwest of Guam. Satellite imagery at
1318002 showed increased convection and or-
ganization while synoptic re~rts indicated
surface winds of 15 kt (8 m/see) near the
center of the convection. As a result a
Tropical Cyclone Formation Alert (TCFA) was
issued at 131935Z.

During the next 24 hours Clara rerained

After passing about 210 nm (389 km)
south of Guam, slow but steady intensifica-
tion took place as a 200 mb anticyclone
became evident over the disturbance based on
streamline analysis on 15 September. The
first warning was issued at 150600Z with a
straight westerly forecast track based on
the 500 mb steering flow induced by a mid-
tropospheric ridge north of Clara. Clara
continued to track west-northwest and at-
tained tropical storm intensity by 161800z.

The warnings issued between 15 and 18
September continued to forecast Clara to
take a westward track to eventually cross
Luzon while, in fact, Clara was moving west-
northwest. The forecast reasoning appeared
sound based upon synoptic analyses that de-
picted a large sub-tropical ridge to the
north of Taiwan, producing a strong easterly
500 mb steering flow over Clara. However,
streamline analysis of the 500 mb chart on
the 18th showed a weakness in the ridge west
of Taiwan with a second anticyclone over
southeast China. As a result of this new
analysis, future forecast tracks steered
Clara towards the break in the ridge with
eventual recurvature west of Taiwan in res-
ponse to the deepening trough moving into
southeast China.

F.@uxe 3-20-1. Typhoon c.&AJzo.t 0521z, ~9 Sep@nba
1981,&t ]75kt [5gm/Aec],16 how btdote Mobbing
the notihm tip o~ Luzon. [NOM 7 vhua.t.imsgtiy]
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During this same period Clara had in-
tensified rapidly as she attained her maxi-
mum surface winds of 120 kt (60 m/see) six
hours prior to crossing the northern tip of
Luzon at 1922002 (Figures 3-20-1 and 3-20-2).
Upon entering the South China Sea it became
apparent that Clara was not going to recurve
because the anticyclone over southeast China

had moved northeast displacing the weakness
west of Taiwan and preventing recurvature
to the north. Clara responded to these
changes and remained on a northwest track
making landfall 140 nm (259 km) east-north-
east of Hong Kong at 2120002. After making
landfall Clara dissipated rapidly as she
accelerated inland into hilly terrain.

Fi.gaht 3-20-2. TgphoonC&aIUZat J937Z,20 Sqztembu
1981,a-t85 kt 143m/bi?C], aboti 24 h~ UIWL
cnoA&Lngthe nozthehntip o~ Luzon and appZoti’@

3.50 nm (657 km) no-t oi Ma. (~o~ 7

-i.@uvceri .imagwg)
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Clara was a devastating storm as she caused extensive damage to property and
crossed northern Luzon causing widespread crops. A Philippine Navy destroyer and a

damage and loss of life in eight northern cargo ship sank 330 nm (661 km) north of
Luzon provinces. Torrential rains caused Manila leaving 68 persons missing (Fig.
floods which left thousands homeless and 3-20-3).

F.LgwLe3-20-3. U. S. Navy pex.bonn~Me 4een on
boatd-thePh.i.iXppkneNavy Ve-btzoqat Va.tuKalan.@auJ
dwing tcmve,tq opez.atinnb. ThedcMtogm w
&onecd aground on Calaganlbhmi by Tgphoon Cta.ta.
(U. S. May Photo bg PH2 P. ?3.Soutatl
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TYPHOON LKIYLE (21)

Typhoon Doyle was the second midget
storm of the 1981 season and followed (Ty-
phoon Bill (19), the first of the midget
storms) by less than three weeks. Lbyle
and Bill were very similar in size, inten-
sity and track. Doyle was also unusual in
that all of the warnings were based on
satellite imagery analysis.

Doyle was first detected as an apparent
mid-to-upper-level disturbance early on 18
September near 25N 178E. The disturbance
built down to the surface as it drifted
westward at 8 kt (15 km/hr). A Tropical
Cyclone Formation Alert was issued at
1906002 when low-level cumulus banding
became apparent on satellite imagery. The
first warning was issued at 2006002 based

upon Dvorak analysis of visual satellite
data which indicated that Tropical Storm
Doyle had an estimated intensity of 35 kt
(18 m/see).

Doyle initially tracked west-northwest
then recurved around a mid-tropospheric
anticyclone. As Doyle recurved he became
entrained in strong westerlies and accele-
rated rapidly northeastward. Doyle then
started to weaken over the cooler waters
north of 30N, finally losing tropical char-
acteristics near 3SJN 172E when the system
merged with an existing front. Typhoon
Doyle was never larger than 180 nm {333 km)
in diameter, even though the maximum inten-
sity was 80 kt (41 m/see) (Fig. 3-21–1).
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SUPER TYPHOON ELSIE (22)

Following the northward progression of
Typhoons Clara (20) and Doyle (21), the near
equatorial trough became very weak and dif-
fuse with very few areas of concentrated
convection during 19 and 20 September 1981.
By 2106OOZ two areas of significant convec-
tion, one near 10N 170E and the other near
5N 155E, signaled the re-establishment of
substantial activity. The signal, however,
appeared to be false, as convection along
the trough dropped dramatically during the
subsequent twenty-four hours. One small
convective area, approximately one degree in
diameter, remained near 8N 150E at 2206002
and surface/gradient level wind data at
2200002 identified a weak but well defined
associated circulation. At 2307002 an ini-
tial Tropical Cyclone Formation Alert (TCFA)

was issued for this convective area follow-
ing further definition of the disturbance by
satellite data which showed a fairly well
organized upper-level anticyclone (ULAC)
located above the low-level circulation.
This action was taken despite the failure of
aircraft reconnaissance to find anything
significant. A second TCFA was issued at
2407002,following a more successful aircraft
reconnaissance mission which did locate the
low–level circulation. Continued improvement
of the satellite image, supported by the
aircraft findings, culminated in the issuance
of the first warning on TO-22 at 241800z.

In retrospect, Elsie (Fig. 3-22-1) was a
very well behaved cyclone. The major pro-

Fi.gwce 3-22-1. Tti 2805202m.te2.&iXephoto hhouu
SupeJL Typhoon E.X.ejuAta&timac!aing a peakin-
tatitiy0{ J50k.t(77mlhecl, At .thd .Z.ime ECb.te
WA Located 615nm [1139km]wut-not.tkwtit06 Guam.
{NOAA7 VibU.dti’@
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blem faced by JTWC was one of timing the luate each segment of the track, the apparent
significant segments (Fig. 3-22-2) of Elsie’s
track,

forecast reasoning at the time, and the per-
each of which represents a different formance of the one way interactive tropical

response to the surrounding environment. The
aPproach of this discussion will be to eva-

c’yclonemodel (OTCM) in predicting progres-
sion into the next segment.
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Segment #1 (2418002 - 261800z Sep 81):
During this period, which begins with the
issuance of the first warning, the JTWC 500
mb analysis placed the subtropical ridge
axis between 20N and 23N with no breaks along
Elsie’s predicted track. Analysis from Fleet
Numerical Oceanography Center (FNOC) agreed
on the placement of major 500 mb synoptic
scale features. FNOC’S 500 mb forecast built
the ridge and the resultant OTCM predicted a
west-northwest track. JTWC continued this
forecast trend through warning No. 9, issued
at 261800Z.

Prognostic reasoning bulletins were call-
ing for an eventual shift toward a more
northward track, however timing was the big
factor. JTWC’S analysis showed the building
of the ridge; aircraft reconnaissance tracks
north of Elsie continued to yield support to
the JTWC forecast. FNOC’S forecast did pre-
dict movement of a major 500 mb trough east-
ward over Japan. Height falls associated
with this trough showed up on JTWC analysis
at 2600002, coincident with the appearance
of a break in the ridge near 20N 135E, a
position northwest of Elsie’s 500 mb cyclone.
The break was most likely induced by the
trough to the north and the presence of Elsie
to the south of the ridge.

Interestingly, the OTCM made its first
change in track at 2612002 by suggesting a
more northwestward track. By 2618002 the
OTCM had definitely locked into a northwest
track, however, it was not until warning
No. 13, at 2718002, that JTWC’S warnings re-
linquished west-northwest movement for the
more northwestward track shown by the OTCM.

Segment #2 (2700002 - 301200z): FNOC
and JTWC analysis of 500 mb data, and sup-
port from aircraft reconnaissance, continued
to confirm the break in the ridge, which was
fostered by the deep trough over Japan and
Elsie’s enlarging 500 mb circulation. Re-
sponding to this induced trough, Elsie began
to track north-northwest for a period of 48

hours. JTWC forecasts through this segment
of Elsie’s life not only predicted the move-
ment trend well but also predicted transi-
tion into the next segment of Elsie’s track,
the recurve.

Warning No. 16, issued at 2812002, re-
presented the first warning that truly fits
the segment 2 profile and predicted the
change of track to segment 3. FNOC analysis
and forecasts, as well as the JTWC analysis,
defined the synoptic pattern extremely well,
such that the JTWC forecasts were very con-
sistent in their call for recurvature.
Post-analysis has shown that in anticipating
a recurve, JTWC’S forecasts were conserva-
tive when compared with the OTCM and the
actual storm best track. The conservatism
of JTWC was based on the belief that the
weak 500 mb winds (15-20 kt (8-10 m/see))
south of Japan would allow Elsie to pene-
trate further north before encountering
westerlies sufficiently strong enough to
cause deflection northeastward. FNOC fore-
casts also showed no major trough movement
at 500 mb that might lend support to any
other forecast track. In fact, FNOC fore-
casts generally favored development of a
zonal flow over Southern Japan. OTCM fore-

casts also drove Elsie northward toward
Japan.

FNOC forecasts of a trough moving east-
ward off Asia did not indicate deepening,
thus the most representative forecast was
toward Japan. However, significant deepen-
ing did occur; the OTCM forecast for 3006002
Sep (Warning No. 23) was the initial indi-
cator of this influence on the forecast
track. JTWC’S forecasts had predicted the
recurve all along, but now began to converge
on a tighter recurve pattern and finally
stablized, by warning No. 25, at 301800Z
Sep.

Segment #3 (3018002 - 0205002 Ott 81):
This portion of the storm track began with
Elsie accelerating rapidly northeastward and
ended with extratropical transition. The
FNOC forecasts, once they picked up the
trough, deepened it significantly, as analy-
ses at JTWC and FNOC eventually bore out.
Elsie accelerated up the leading edge of the
trough and by 0206002 had transitioned into
an extratropical system. It is instructive
to note that not until warning No. 30,
issued at 0200002, did JTWC make its final
track change and forecast the disturbance to
move north-northeast, up the back of the
ridge. The OTCM had predicted this track
some twelve hours earlier at 0112002.

JTWC warnings up to warning No. 30 con-
tinued with the northeast track thus sending
the system through the ridge. The JTWC
warnings that continued to forecast eastward
movement did have sound basis, since Elsieis
movement as indicated from satellite and
aircraft data continued to be northeast.
This movement also placed Elsie within a
steering regime that, based upon 500 mb
analysis and forecast, should have kept Elsie
moving northeast. The problem was the result
of sound forecast logic based upon a faulty
prognostic chart series. The 500 mb forecast
series failed to adequately handle an ad-
vancing trough and the rapid building of the
ridge ahead of Elsie. Once these forecasts
began to reflect the changes, the JTWC fore-
caster was faced with making a decision based
upon two significantly different 500 mb pat-
terns. The first was the consistency of the
longer established forecast trend, with its
near zonal pattern, and the second was the
rather abrupt change to this pattern which
was first suggested in the 36 hour 500 mb
forecasts valid at 0212002. The apparent
radical change in 500 mb steering caused by
the sudden deepening of the trough and ampli-
fication of the ridge was not “bought” by the
Typhoon Duty Officer, the OTCM did however
“buy“ the change by 0112002. This final
track predicted by the OTCM was followed by
Elsie through her extratropical transition
and subsequent merger with mid-latitude,
migrating systems.

The OTCM handled the final segment of
Elsie’s life quite well just as it did with
the earlier stages. In summary, this single
case study indicates that for this particu-
lar cyclone, the OTCM appeared to “sense”
the environmental changes to which Elsie
responded from 12-24 hours prior to them
being reflected in the JTWC forecast.
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TROPICAL STORN FASIAN (23)

On 6 October, satellite imagery indica-
ted an area of active, but unorganized,
convection northeast of the Palau Islands.
During the 5 days that followed, the convec-
tive system moved westward and remained
unorganized until just prior to making land-
fall on Samar Island. As it tracked over
Samar, Cebu, Negros and Panay Islands, the
disturbance lost much of what little convec-
tive organization it did have, however
during this period, the affected central
Philippine Islands reported torrential rain-
fall and flooding, although surface reports
showed virtually no low-level wind circula-
tion. When the disturbance entered the
Sulu and South China Seas, it once again
showed signs of reorganizing and at 1211OOZ,
a Tropical Cyclone Formation Alert was
issued.

As it traversed the South China Sea, the
disturbance continued to develop although
available surface observations showed small
pressure falls near the system. Reconnais-
sance aircraft at 1306002 reported a 1002 mb
center pressure and a closed circulation,
prompting the first warning for Tropical
Depression 23. Subsequent satellite imagery
showed continued convective organization
and at 1312002, TD-23 was upgraded to
Tropical Storm Fabian. The storm continued
to intensify during the next 12 hours,
reaching a maximum intensity of 45 kt (23
m/see) at 1400002. Figure 3-23-1 shows
Fabian while at maximum intensity and 9
hours prior to making landfall just south of
Cam Ranh Bay, Vietnam. As Fabian moved into
Vietnam, surface winds weakened rapidly and
by 15 October, the system could no longer
be detected from synoptic reports or on
satellite imagery.

F.@w 3-23-1. FOWLdayba,$tem.initiddetection,
Twpi.ca.tStomnFabian.iAlocated100nm (lg5km] WAX
06 Cam RuthBag,V.&Xnam,LIZa peak.in.tenbitg06 45
6X (z3m/~ec]on-thd 140005zVtcembtimMW.te
&a9L. (NOAA6 vimidimagwyl
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TYPHOON GAY (24)

Typhoon Gay was a harbinger of good
tidings for the island of Okinawa, providing
5.89 inches (14.96 cm) of rain as she passed
some 95 nm (176 km) to the southeast.
Locked in a severe drought, Okinawa resi-
dents had been suffering under strict water
rationing.

From its inception within an abnormally

large convective area Gay was far from a
straight forward system. Early satellite
fixes were very unreliable, resulting in the
vectoring of aircraft reconnaissance to the
wrong portion of the convective area. Post-
analysis has shown the actual “center” of
the developing system was far to the west-
southwest of where it was believed to be.
Figure 3-24-1 shows the system shortly after
initial warning.

Figute3-24-1. TKopicaL Vepmmion 24 (Gay],14
Oc.tob~1981,16142. At.t/dtie -the i.nLt@2
-g &h utti 06 30 M [15mldecl had been
.ihbucd. The Ag&tem w qu.istig upgmuied to .ttop-kat
M2ulJn &ta.tlLA. The ci.zcutktton cent~ wcu apptoti-
ma-te.Q 100 nm (1~5km} eab.to~ Guam. [NOAA7
in@zted i.magety)
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As Gay became better organized she be-
came somewhat more predictable, with a
forecast for a generally westward track and
for an eventual recurvature around the west
side of the prevailing mid-tropospheric
anticyclone. Figure 3-24-2 shows Gay
during a period when she took the slight
southwest jog and loop shown on the best
track in response to an eastward building

anticyclone upstream from Gay’s location.

Typhoon Gay remained a fickle system
urtil reaching maximum intensity (Fig.
3-24-3) when a large eye finally developed.
Until this timer the center of Gay was
characterized by an unusually large area of
light and variable winds, further contri-
buting to the problems of accurate location.

Fi.gwLe 3-24-2. Tho@d.%ohltl&Uj, 17 Octobe)c 1981,
0503z when bhe began the &igh.t bouthweduwd mowe-
metat and even.tmUy looped. (NOAA 7 V.LMRL tigw)

Fi.gute3-24-3. Typhoon(%MJ,20 Octobti1981,O61OZ
atmztium.intenbi.tgod95k.f[49mfhecl, .bcated

;P&-@7’ 420 ~ f 778 fun] U.5t-houthewt 06
[NOAA 7 U.dld -&K@tg)
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Following recurvature and passage to the
east of Okinawa (Fig. 3-24-4), Gay continued
around the western side of the mid-Pacific
anticyclone and accelerated toward Japan.
Eventually passing within 30 nm (56 km) of
Tokyo, Gay brought extensive rainfall to
the central regions of Japan. Yokosuka
Naval Facility reported peak gusts of 60 kt

(31 m/see) and 9.38 inches (23.8 cm) of
rain over the 24 hour period of Gay’s
passage.

A low pressure system north of Japan
rapidly drew Gay northward and quickly
initiated an extratropical transition with
Gay merging completely with the existing
low center.

Figu.m?3-24-4. Typhoon Gag, 23 ktobeh 1981, 0559z
bheaking Xhe &tough% on W&uuoa; cwtIvLoca.tLon h
borne 120 nm { 1t5 km] eat-~outhea.t 06 the .Mand.
(NOAA7 u.i.wa.timagtig)
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TYPHOON

Following two weeks with no tropical
cyclone activity in the northwest Pacific, a
disturbance associated with enhanced convec-
tion began to develop in an,elongated trough
east of Guam. At 1223472, November a Tropi-
cal Cyclone Formation Alert (TCFA) was
issued as the system’s circulation pattern
improved and an increase in convection was
evident from satellite imagery.

Aircraft reconnaissance on 13 November
was not able to close off a circulation, but
the convective features and the satellite
signature remained strong, so the TCFA was
reissued. Aircraft reconnaissance data at
1400002 found a closed circulation with maxi-
mum surface winds of 35 kt (18 m/see), thus
the disturbance became Tropical Depression
25, with the first warning being issued at
1402002. Aircraft reconnaissance later that
evening reported the surface pressure had
dropped to 990 mb, prompting upgrading to
Tropical Storm Hazen with estimated maximum
winds of 40 kt (20 m/see) . Satellite imagery
at this time showed the development of an
intense, 150 nm (278 km) diameter, convective

HAZEN (25)

mass.

Forecasts during the early stages of
Hazen”s rapid development predicted movement
to the west-northwest at 7 kt (13 km/hr) in
response to weak steering flow in the mid-
troposphere. Hazen was expected to become
entrained into a frontal boundary associated
with a strong mid-latitude low pressure sy-
stem east of Japan. However, this did not
occur; the front weakened and moved to the
east. A mid-tropospheric ridge began build-
ing behind the front, causing Hazen to take
a westward jog and eventually forcing a
southwest track as the ridge intensified
north of the storm.

Tropical Storm Hazen’s southwestward
path took it over the northern tip of
Saipan between 1503002 and 1506002 (Fig.
3-25-l). Maximum sustained~winds of 35 kt
(17 m/see) with gusts to 62 kt (31 m/see)
were reported by the Saipan weather office.
Minor structural damage and many downed
trees and ~wer lines were reported.

F.igu,te 3-25-1. TRop.iu2Stomn Hazen at 55 I&t (2S
m/~ec) hkn.&&j 110 nm (204 km) notiheat 06 Guom
~ho~ a{tu tiok.ng Saipan, 1504302 Novemba.
(NOAA 7 vhtdlmaguyl



Hazen then passed 60 nm (111 km) north
of Guam at 151200z and began a more westerly
movement. Winds near the center were esti-
mated to be 55 kt (28 m/see) at this time
but only the weaker southern quadrants passed
over Guam, where winds of 15 kt (8 m/see)
were reported with some heavy showers. These
synoptic reports provided verification that
Hazen was a very compact storm with winds
of over 30 kt (15 m/see) extending no more
than 30 nm (56 km) from the center.

Hazen was upgraded to typhoon strength

at 151800Z, 3 hours before aircraft recon-
naissance reported surface pressures of 957
mb and estimated surface winds of 90 kt (45
m/see) . After passing Guam, Hazen rapidly
intensified to his maximum intensity of 100
kt (50 m/see) as it followed the more west-
ward track. Early on 17 November Hazen be-
gan to interact with a mid-latitude trough
and was drawn northwestward into an area of
increased vertical wind shear. Hazen weaken-
ed as the upper-level outflow channels to
the north diminished. As the trough passed
to the east, Hazen resumed westerly movement
and reintensified (Fig. 3-25-2).

Fi.guu 3-25-2. Typhoon Hazcn a.t 85 k.t”(43/Ace)
.&&n&i@ 640 nm (11~5 h] wed o~ Ciuun. itazen4X
~een hate intmting wi.ih the tiough tha,t euen-
&z.Uy weakened Ifazento .thopi.col &Zomn btiength,
1705492 Novembu. [NOAA 7 v.AaLimagtiyl
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As Hazen approached the Philippines a
S1OW weakening occurred as part of his cir.
culation was interrupted by the mountainous
terrain of the islands south of Luzon.
Hazen passed just south of Catanduanes
Island (WMO 98447) at 1912002 (Fig. 3-25-3)
and entered the South China Sea 18 hours
later. Highest recorded winds were 65 kt
(33 m/see) at Catanduanes Island. As Hazen
entered the South China Sea no intensifica-
tion occurred over the warm water due in

part to the severe interactions between the
low-level circulation and the mountainous
terrain of southern Luzon; the loss of
strength just could not be overcome. Hazen
continued to weaken as he tracked toward
Hanoi guided by a weakness in the 500 mb
ridge that was evident upon the 2112002
streamline analysis. Hazen continued to
move toward the weakness, eventually making
landfall 150 nm (278 km) east-northeast of
Hanoi and then dissipated over the hilly
terrain of southeast China.

..

F.tgu.te 3-25-3. Tfiopi-cd stow Haz~n at 55 k-t (23
ttt/bCC] 125 nm [232 km] Aouthu$ Od W we
moving Aou.th o{ Luzon, l~~801Z Nouwb~. (NOAA 7

&lfJluZed .ima@g)

97



t“ t t

!“ ,t 1
. . . . . . . . ..

I’”*

1LN:p!
;...,.
o-ABE KWAJ$,LE. . . ~.

.q5c>o .
,,. . .

~J--t-t-
LEGEND

~ 06 HOUR BEST TRACK POSIT
A SPEED OF MOVEMENT
B INTENSITY
C POSITION AT XX/OOOOZ
o.. TROPICAL DISTURBANCE
● co TROPICAL DEPRESSION

I

-- TROPICAL STORM
— TYPHOON

* SUPER TYPHOON START
O SUPER TYPHOON END
4++ EXTRATROPICAL .

“~ ?1ij;pl!4’&flGA%.IED 1~.
T!T LAST WARNING ISSUED

+ 4+
155°, lyf. 195°,

,. . . .,. . . .

1 4201 I

@. . -.. .
WAKE

..- -..

.- -.. .

,- ...

1 , ,
r

1 , , , #

,,. , . -.. .- -.. .

I <,
i

I 1 1 I

..19/0 I-””d”” . ..O
“TCFA ,

●;.[. OE%P~AK >
1 .- -- ,ti,\ 1 r I 1 ,

v a r I , I I
tw-u

I .

[ L I , 1

● ‘i?? ‘:%x -:::: i; ROv-27N0v’98’‘J”””;J’”)

t ; t,, ,:

—

b,%1

‘w ti

MAX SFCWIND1351(TS

MINIMUM SLP 902 MBS
.V UT . . . .

. $9 A 1 <’Q~? l-i



SUPER TYPHOON IRMA (26)

Super Typhoon Irma was the second of
three tropical cyclones (Hazen(25), Irma
(26), and Jeff(27)) to form in an active
equatorial trough between 150E to 170E near
10N during the middle weeks of November.
Reaching a maximum intensity of 135 kt (69
m/see) and a minimum sea-level pressure of
902 mb, Irma was the strongest of the three
storms, and fortunately, also the best “be-
haved” and the easiest to forecast.

when the area of enhanced convection
that eventually became Typhoon Hazen formed
near 10N 165E on 10 November, a zone of
strong convective activity, located between
8N and 10N, stretched eastward from 165E to
150W. During the following week, westward
propagating cloud clusters, as referenced in
Ruprecht and Gray (1976) supported by con-
vergence in the low-level easterly flow plus
a strong upper-level divergent pattern,
could be seen forming and dissipating along
the entire zone. Throughout the period
neither the data-sparse regions east of 170E,
nor the satellite data, suggested the exis-
tence of a low-level circulation. Synoptic
data along the western periphery of the zone,
between 160E and 170E, did indicate the
possibility of several minor troughs, or
small circulations, propagating from the
east. Similar synoptic situations existed
for each of the three systems, i.e. Hazen,

Irma, and Jeff; there was also a fourth cir-
culation, detected on 12 November near 10N
161E. This latter system quickly dissipated
because of the immediate proximity of the
developing Hazen, a stronger cyclone.

The convective disturbance that spawned
Super Typhoon Irma was first mentioned in
the Significant Tropical Weather Advisory
Bulletin (AEEH PGTW) on 15 November. Synop-
tic data indicated a circulation east of
Ponape (WMO 91348) at 7N 163E and satellite
imagery showed that a westward moving cloud
cluster in the area beginning to develop an
upper-level anticyclone. However, as the
system moved north and then west during the
ensuing three days, the convection fluctua-
ted, then weakened greatly. A large clear
subsidence region which extended 600 nm
(1111 km) eastward from Typhoon Hazen seemed
to hinder any further development (as it did
for the 12 November circulation) . However,
by 181200Z Hazen had moved far enough to the
west for the convection to once again in-
crease in intensity as well as organization.
A Tropical Cyclone Formation Alert (TCFA)
was issued at 181641z (Fig. 3-26-l). The
following morning, an aircraft investigative
mission found a central sea-level pressure
of 1003 mb with 30 kt (15 m/see) winds and
the first warning was issued on Tropical
Depression 26 at 190000Z.

FIGURE 3-26-1. TRopicai? Dcptti&ion 26 appaoxima.tt%y
300 nm [556 km] w.t 06 L%am juZ &O%~O the @At
w. Note the good outdlom pa.tttin developing
with.tti~g~tem,1~ Novemb~, 2156Z. [NOAA 6
in~med tiga.g)
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FIGURE 3-26-2. TILop.&al ~OJIJIIhml VM?.LVLh dObLb.t

appkoack to Gum, 19 Novembti,2132.Z.Th& wt.enbion
o~ ctouh jub-tnohth04 l?omam abbotied with a
@onta.t by4f’2m A.&h uub uf.bo neitiz i.tb ctohtbt ap-
Paoach -to Guam. (NOAA6 v.ihualAna.g+?hy)

Tropical Storm Irma passed just north of
Guam at 1822302 (Fig. 3-26-2). Fortunately,
at this time, the storm was intensifying
very slowly and the strongest winds were
away from Guam, in the northeast quadrant.
In fact, Guam did not receive its strongest
winds until nearly 8 hours later (29 kt (15
m/see) , with gusts to 43 kt (22 rn/see), at
the Naval Air Station, Agana) when the storm
began to deepen west of Guam.

Based upon the experience gained from
Typhoon Hazen, JTWC’S initial forecast
tracks ignored the temptation to forecast
an early recurvature into an advancing front
just north of Guam. Although westerly winds
north of 20N were in excess of 60 kt (31 m/
see) and 80 kt (41 m/see) at 500 mb and 200
mb, respectively, it was deemed, that as in
the case for Hazen, the strongest westerly
winds associated with the froqt would pass
too quickly to affect the storm. Further-

more, it was predicted that the strong
northerly low-level flow beyond the front
would force the storm back on a more wester-
ly or southwesterly track. (JTWC’S forecast
errors for Super Typhoon Irma of 76, 118,
and 141 nm (141, 219, and 261 km) for 24, 48,
and 72 hours, respectively, were excellent -
nearly half the long-term mean) .

When the frontal system passed Irma and
moved off to the east, the ridge at 500 mb
built to the north and west of the storm.
This ridge persisted along 18N throughout
Irma’s track towards the Philippines. Al-
though the ridge was quite narrow and elon-
gated, it appeared to shelter Irma from the
effects of the strong westerly flow north of
20N. JTWC was able to monitor the strength
of this ridge with the aid of several 500 mb
synoptic tracks flown by the 54th Weather
Reconnaissance Squadron (Fig. 3-26-3).
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FIGURE 3-26-3. The 2100002 h!ouembti500 mb itk~-’
&W2 iVZU&Jbh. Wind Ap4Zed.3OJLein kno.tA. Vata
taken along 14N LULea JTWC mquated 500 mb ~ynopfic
tick.

The 202254z weather reconnaissance mis-
sion found that Irma’s pressure had dropped
to 968 mb with 68 kt (25 m/see) surface
winds (85 kt (44 m/see) , 700 mb flight level
winds) and that a 40 nm (74 km) diameter eye
had developed. (In post-analysis, Irma was
upgraded to typhoon status at 201800z). By
2109OOZ, aircraft data was applied to JTNC’S
empirically derived relationship between
sea-level pressure and 700 mb equivalent
potential temperature (Dunnavan, 1981) and
suggested the potential for rapid deepening
below 925 mb within the next 12 to 36 hours.
Twenty-four hours later, the aircraft recon-
naissance mission verified this prediction
with a 905 mb minimum sea-level pressure,
low enough to qualify Irma as a Super Ty-
phoon (Fig. 3-24-4). It is interesting to
note that during the time of Irma’s greatest
deepening, another cold front had passed
approximately 500 run (926 km) to the north.
The 200 mb data indicated a 120 kt (62 m/see)
jet maximum, associated with this fast

moving front, had passed just north of Irma
(at 30N). This jet, along with a 50 kt
(26 m/see) easterly flow to the south of u
Irma supplied her with two excellent outflow
channels. Irma remained at super typhoon
strength for near 16 hours before slowly
weakening as the western half of the circu-
lation field began to interact with the
outher edges of the Philippine Islands.

Although Irma steadily weakened before
making landfall at 240900Z with 85 kt (44 m/
see) winds about 60 nm (111 km) northeast of
Manila, she still caused widespread destruc-
tion (Fig. 3-26-5). Reports from the
Philippines indicated more than 200 deaths
with hundreds injured and a damage estimate
as high as $9 million. This included the
almost total destruction of 4 coastal towns
in the province of Camarines Sur, 170 nm
(315 km) southeast of Manila, due to 50 foot
(15 m) storm surge waves and the capsizing
of a ship in Manila Bay.
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As Irma approached the Philippines, JTWC
correctly predicted that she would begin to
move in a more northwesterly direction to-
wards a break in the ridge just west of
Luzon near 20N 118E. Synoptic data over
Southeast Asia indicated the approach of a
significant trough as evidenced by southwest
winds of 70 kt (36 m/see) at 500 mb and 80
kt (41 m/see) at 200 mb occurring as far
south as 20N. These indicators seemed to
presage a situation that offered the best
opportunity for Irma to recurve.

Irma lost her typhoon strength winds at
2412002 just before entering Lingayen Gulf
and the South China Sea. Aircraft recon-
naissance ten hours later found the storm
moving north and poorly organized with
strong convection and winds only on her north
side. By 2509002, Irma’s upper-levels began
to shear towards the northeast and Irma be-
gan to recurve into the Luzon Straits in
advance of the trough moving off of Asia.
Irma managed to linger on for another two
days before finally becoming absorbed into a
cold front at 2700002 just south of the
Ryukyu Islands.
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TROPICAL STORN JEFF (27)

Tropical Storm Jeff was first detected
as a distinct surface circulation through
synoptic data analysis on 18 November. Jeff
developed from the second of two major
disturbances that formed in the wake of
Typhoon Hazen (25). The first disturbance,
Super Typhoon Irma (26) , was a determining
factor in Jeff’s development, intensity and
track.

The first warning on Jeff was issued
on 23 November. This was during the period
that Irma dominated the wind fields of the
western Pacific (21-25 NOV) . Irma’s strong
low-level inflow was the major steering
force in the early part of Jeff’s life as
he followed Irma across the Pacific (Fig.
3-27-l). Strong outflow from Irma created
an upper-level east-west ridge that stretch-
ed across the western Pacific. Because of
the expansiveness of the ridge and the small
areal extent of JeffBs convection, he was
prohibited from reachinq favorable outflow

channels.

Jeff, due mainly to a lack of upper-
level support, never intensified beyond
minimal tropical storm strength (Fig.3-27-2).
Jeff’s initial movement, as a weak di~tur-
bance, was northwest towards Guam, following
the low-level flow into Irma. Jeff reached
tropical storm strength on 23 Novemberr just
after turning west towards Guam, eventually
passing 15 nm (28 km) north of the island.
Jeff’s westward acceleration, just prior to
reaching Guam resulted from a mid-tropos-
pheric ridge that had built eastward from
Taiwan. Maintaining an intensity between 30
and 35 kt (15 to 18 m/see) , Jeff continued
westward until the forecast recurvature
through a break in the ridge occurred near
130E. Jeff dissipated over water on 26
November due to increasing upper-level wind
shear. The final warning was issued when
aircraft reconnaissance could no longer dis-
cern a surface circulation.

I I .
. I

FIGURE 3-27-1. .Wz{ace (~)/gMti@ (=1
Leu&L &tiea.mL.ine andy&i.6 ~ok 230000Z NOV bhOW@ z%c

&wJ-&ue+3 I$LOW into SupeA Typhoon Dvna. Th.iA ~low

pa2tanacXed aA&w+kveLbteaing iohk~d.

~.;,:.:,:,
: --f-. .

~ ..
. # .: ;iti;’’: fl”’’’i’t”’t’ ‘; ’’’’’ ”- fi-

FIGURE 3-27-i?. 200 m b.tteUn&h? Wldtfb.d d 2212002
Nouembti. No&?-the bmadtigeac.to~h a%ewtitexn
Pad&ic. Wind data axe a combination Wonde,
AlREPS, anddczte.U.LZe dtivedwti [~ ].
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TYPHOON KIT (28)

Typhoon Kit was unlike most December
tropical cyclones in that it had a prolonged
lifetime (40 warnings) and attained a maxi-
mum intensity well over 100 kt (51 m/see).
Kit’s origin was not uncommon for late season
tropical cyclones; during early Oecember, the
winter near-equatorial trough had established
itself south of 10N as the tradewind easter-
lies merged with northeasterlies from higher
latitudes placing the westernmost extension
of the trough in the Philippine Sea. East-
ward, lighter winds were observed turning
cyclonically within the trough and, as early
as 4 December, surface analyses suggested a
possible low-level center developing south-
west of Ponape (WMO 91348). on 7 Eecembex,
the Significant Tropical Weather Advisory
(AEEH PGTW) discussed an area of disturbed
weather southwest of Truk Atoll (WMO 91334),
but the associated convective pattern and
observational data were not conducive to
further action for another two days. At
091930z, based primarily upon the improved

convective organization as revealed on
satellite imagery, the first of three Tropi-
cal Cyclone Formation Alerts was issued.

On 10 December, a reconnaissance aircraft
conducted an investigation in the we’stern
periphery of the trough and the opportunity
to close off a circulation center was lost.
Satellite data (Fig. 3-28-1) and subsequent
aircraft reports suggest that the center
existed just east of the area investigated.
At 101845Z, a formation alert was reissued
for the same general area. Later satellite
data and aircraft observations indicated
that the center had moved northward, thus
at 102325z the third formation alert was
issued. Reconnaissance aircraft finally
closed off a circulation center near 10N 148E
(110348Z) and at 110443Z, the first warning’
on Tropical Depression 28 was issued (Fig.
3-28-2). The 111200z warning upgraded TD-28
to Tropical Storm Kit based on aircarft data
(l10723Z) which indicated tropical storm
strength winds in all four quadrants.

F.QuILe 3-28-.1. Ative cmve~nmuwwd a
developing kho-&evet cen.tu. W@ W pw.iod, a
Z.SQOtibSnU ainaadtinveb.ti.ga.ted Zhewtanmoht

a..tea but did not @ash the convective cen.tm u de-
picted on &zteL&Lteimagvy, 1004432 Vewmbm. (NOAA
7 Vi.mat.inlagety}

Figuh,e 3-28-2. Tkop.LcaLUepta&&m 28 at.thetimeof
tie &0L4.t&ng. Note the extended CiJLJUU C&X&
on theuti.teznhide. SiX.onguppet-tevet ea4.telXia3
UWU.U cotie to ewi.t comZ&x.abLe P.vahme on
TV-28 [W} dot anothel 2 1/2dagh. TM,, mob.t o~

the abbo~ed convection w &placed in tic
webte,tnalo-.il@ui4o~ the &cuLatiOn, 1I0430Z
Vecembm. (NOAA 7vi.Aua.t.imagwyj
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The initial warnings indicated that Kit
would track slowly north-northwestward until
approaching 12N then, as the system inter-
acted with mid- and low-level easterlies, a
more westward track was anticipated taking
Kit just south of Guam. Although Kit main-
tained the forecast track, the speed of move-
ment remained at or below 4 kt (7 km/hr) for
the first 30 hours of warning status. Having
not fully anticipated the exceptionally pro-
longed slow speed, all reconnaissance air-
craft were evacuated to Clark AB after the
120849Z fix to avoid the expected destructive
winds on Guam. As a result, warnings issued
during the ensuing 25 hours were based en-
tirely on satellite data. Howeverr during
this stage of development, Kit was not well-
aligned in the vertical and the main convec-
tive mass was displaced to the west of the
low-level center. Thus, nighttime infrared
imagery had to be scrutinized for subtle de-
tails which could help locate the low-level
center. Figure 3-28-3 is typical o% the

nighttime infrared imagery used to fix Kit
during this period. Thanks to the efforts
of satellite operations personnel from Det-
achment 1, lWW, Nimitz Hill, Guam, the fixes
received during this period were highly
accurate (never more than 15 nm (28 km) from
the final best track) and the warnings issued
from this data followed Kit closely as she
finally accelerated on a west-northwest track
south of Guam.

Just after Kit passed south of Guam,
reconnaissance aircraft indicated a central
pressure of 992 mbs which revealed that no
appreciable development had taken place
during the 25 hour period between aircraft
penetrations. However, during the two days
that followed, Kit intensified and reached a
peak of 105 kt (54 m/see) before weakening
slightly to 95 kt (49 m/see) at 160600z.
Figure 3-28-4 shows Kit early in this inten-
sification period. During this period of

Figlule 3-28-3. In@vuzd inw.gehywhich~howhTaop.ical
StofvJI ~’b &vcge conwmtiveWbb, howeveh,the
@&~=:hadeA on the eabteknAidehhcwlowm

. lltL&.&gthebeda.ta, V& 1, lkW
bddkli.te andgb.t.b ptov.ided acwra.te @eb &g a
t%n~t~ptid wtihou,t a-i.t&’@t $i%ti , 1210032

. (NOA4 6 .i.@med .imagvyl
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F’igwLe 3-2,%-4. An .inten&i&@? Typhoon U, .&ma-ted
165 nm (306 km] wed 06 Guam. Note ihe textiited
Ctoud pat.t.vwl. O&ten he&?A.ted to ab ghavitg u&vu,
.thae &atJ.uLeA ate daequenttg beenin @&f.2y deve-
l.op-ing .tzop.icd cqetoneb &ok .to the developed otf
an eye. About 14 houm I.oXe.t. K.il’b eue w Li.tA.t
detected, 1322192 Decemba. i NOAh 6 vi.buz.t iiagtig]

intensification, Kit turned sharply northward
and once again slowed to a speed of movement
of 4 kt (7 km/hr) . Kit’s northward movement
presented JTWC forecasters with a major
dilemma. From the very first warning, Kit
was thought to be an eventual westward mcver.
The strength of the low-level northeast surge
originating over Asia had previously dictated
the tracks of Hazen (25), Irma (26) and Jeff
(27). There had been no appreciable change
in the mid-latitude wind regime since those
tropical cyclones, thus, a similar scenario
seemed very appropriate. But Kit’s movement
was seemingly in defiance to the synoptic
situation. When the 1420052 reconnaissance
aircraft data located Kit at 14.3N, the
141800z warning was amended to show recurva-
ture. However, at 1500002, the synoptic
data showed renewed strength in the northeast
surge (Fig. 3-28-5) and accordingly, near
1512002, Kit turned westward once again. At
1612002 the forecast that abandoned the con-
cept of eventual recurvature was issued.

With hindsight it is fair to say that vir-
tually all the ingredients were present to
allow Kit to recurve~ except one. The
effect of the low-level flow could not be
overcome, and despite the presence of a mid-
latitude trough just north of Kit, there was
a limit to her northward movement.

Following the resumption of a westerly
track, Kit began to reintensify as she moved
into a position that allowed strong upper-
level westerlies to provide an excellent
outflow channel to the northeast (Fig.
3-28-6). At 1708302, a reconnaissance air-
craft measured a 924 mb central pressure, or
approximately 115 kt (59”m/see) maximum
winds based upon the Atkinson and Holliday
(1977) pressure/intensity curve. During the
next two days, as Kit began interacting with
stron~er mid-tropospheric westerlies, she
stead~ly weakened and by 1918002, had lost
typhoon force winds. On 18 December, Kit
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was once again in position where, because of
the presence of a deepening trough over
eastern China and a break in the northeast
surge, she might again jog north and pssib-
ly recurve. Thus, from 1806002 to 1918002,
the forecasts showed an increasing tendency
for a track toward recurvature near 125E.
However, by 2000002, it became obvious that
Kit’s low-level circulation had failed to
link-up with the approaching shortwave trough
and the track toward recurvature was once
again abandoned. It was about this time,
that aircraft and satellite data began show-
ing Kit’s low-level circulation center emerg-
ing on the southern edge of the main convec-
tive mass. Within hours, Kit’s mid- and
uPPer-level features weakened and began
drifting northward into the shortwave trough.
The low-level center, now fully exposed,

turned southward under the influence of low-
level northerlies which followed the short-
wave trough off of China. At 2007432, a
reconnaissance aircraft located Kit’s low-
level center 110 nm (204 km) south of the
2000002 warning position. The 2007432 air-
craft, as well as 2005202 satellite imagery
(Fig. 3-28-7), showed Kit’s entire circula-
tion pattern enveloped in a heavy strato-
cumulus cloud deck. Later infrared imagery
could not identify the circulation center,
but at 2021572, the final reconnaissance
aircraft mission located a weak low-level
,center near 13N129E. Downgraded to Tropical
Depression 28 at 201800z, the fortieth and
final warning was issued at 21OOOOZ. During
,the 36 hours which followed, a weak low-level
center could be identified moving southwest-
ward into Mindanao, Republic of the
Philippines.
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TYPHOON LEE (29)

On 21 December, as Tropical Depression (WMo 9
28 (Kit) was dissipating in the western ina9
PhiliDDine Sea, an area of convection beqan Format,
organ~~ing west of Truk Atoll. Strong -
northerly winds, previously feeding into Kit,
began moving toward the eastern Philippine
Sea, thus closing the western end of the
near-equatorial trough southwest of Guam.
On 22 December, reconnaissance aircraft data
indicated near-gale force tradewind easter-
lies had penetrated to 8N and to the south
of the convective center. However, both the
220000z 500 mb analysis and a portion of the
700 mb aircraft data indicated a mid-tropos-
pheric trough was present southwest of Guam
in a virtually convection-free region. A
singular 700 mb height from the reconnais-
sance aircraft showed an extrapolated sur-
face pressure of 1002 mb near 9N 143E.
The aircraft reconnaissance mission was not
able to thoroughly investigate this trough,
thus it was not possible to determine whether
or not a closed circulation had developed.
By 221800Z, the convection had moved west-
ward and was located close to the mid–
tropospheric trough. At 2221OOZ, when Yap

..

413) reported a 5 mb pressure fall
hour period, a Tropical Cyclone
on Alert was issued for the developing

system.
.-

The first warning was issued for Tropi-
cal Depression 29 when reconnaissance air-
craft data at 2205032 located a closed cir-
culation; at 2212002, because of increased
convective organization and reports of
stronger tradewinds north of the cyclone,
TD-29 was upgraded to Tropical Storm Lee.
During the first 24 hours in warning status,
Lee moved west-northwestward in response to
a mid-latitude shortwave trough moving off
of Asia. Once this trough moved on, Lee
turned toward the west into the Philippines.
Lee intensified rapidly, reaching typhoon
strength just 18 hours after initial
warning and, subsequently, attaining a peak
intensity of 95 kt (49 m/see) within 48
hours. Figure 3-29-1 shows Lee during this
intensification period. However, shortly
after reaching maximum intensity, Lee began
crossing the Philippines and a rapid weaken-
ing trend followed. Just 24 hours after

FIGURE 3-29- J. Tgphoon Lee, now at 85 M [44 ml~ec],
A &tenAitjyi.ng fuzpidtg whih appaoachLng the cenakzt
P1l.ilippineA . 12 how htez, ai.n#u@ &Ua had Lee
with a 94~mb buniace pawuze (95 k {49m/bee]),

’241,%062 Uecembez. [NOAA 7.in@hed.imagwjl
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reaching 95 kt (49 m/see) , Lee entered the
South ‘China Sea with an estimated intensity
of 40 kt (21 m/see).

The JTWC forecast tracks had accurately
predicted a track between Mindoro and Luzon
Islands, then into the South China Sea. Be-
yond this point, the track was much more
difficult to forecast. The numerical prog-
nostic fields were forecasting a deepening
of a mid-latitude trough over central China
and the subsequent development of a
“Shanghai” low in the East China Sea. How-
ever, these same forecast fields were not
weakening the prevailing northeasterly flow
over the South China Sea in the lower-levels..
Because the forecast significant pressure
changes over eastern China would certainly
affect Lee’s westward movement, the option
for a more northward track in the South
China Sea was indicated as early a: the
fourth warning (2400002). However, as Lee
tracked westward, the forecasted deepening
of the mid-latitude trough was delayed on
each 12-hour numerical forecast series. At
2620482, when reconnaissance aircraft 10-
cated Lee still tracking westward and the
deepening of the trough had still not mater-
ialized, the 2618002 warning was amended to
show a more westward track toward central
Vietnam and south of a small high over
Hai-nan Island. Within 12 hours of the
amended warning, surface/gradient level
wind reports in the region showed a lessen-
ing of low-level wind speeds as the pre-
viously strong northeast monsoonal flow off
of Asia moved eastward and more directly
affected the Philippine Sea. Although”not
yet forecasted, the effects of the approach-
ing mid-latitude trough were finally chang-
ing the synoptic situation and accordingly,
Lee gradually inched toward a more northwest-
ward track.

The aircraft data received on 26
December indicated a 990 nm minimum sea-

level pressure at Lee’s center with a band-
ing-type eye present. Although the banding
feature remained for several days, Lee’s
surface pressure steadily climbed and reach-
ed 998 mb as reported by the 2714062 recon-

naissance aircraft mission. On 27 December,
satellite imagery began showing the effects
of increased vertical wind shear on Lee; and
by 2800002, all of Lee’s deep-layer convec-
tion and upper-level outflow had been ad-
vected well east of the low-level center.
On the 28th, surface wind reports showed a
weakening of Lee’s circulation as surface
pressures throughout the northern portion of
the South China Sea continued to increase.

Despite Lee’s more pronounced northward
movement, it was not until the 2806002 warn-
ing that the JTWC abandoned the westward
track forecast. Lacking throughout this
period was an appreciation of how much the
low-level wind regime had changed and that
Lee was moving northward in the absence of. . .
-Y s19nlflcant low-level steering. The
westward track was continually supported by
the usually reliable One-way Interactive
Tropical Cyclone Model (OTCM/TCMO) which
showed a slight northward jog before assum-
ing a west-southwestward track. Finally,
when fix-to-fix data from visual satellite
imagery showed a northward movement in the
six-hour period up to 2806002, the JTWC
forecast swung around to the north. Al-
though the numerically forecast “Shanghai”
low did not develop in the East China Sea,
the effect of the mid-latitude trough on the
low-level wind flow was a significant factor
in Lee’s northward movement, although some-
what delayed.

The final warning was issued at 290000z
when visual satellite imagery confirmed what
synoptic data at 281200Z had indicated: Lee
had essentially dissipated as a significant
tropical cyclone. Figure 3-29-2 shows the
remnants of Lee’s circulation center located
150 nm (278 km) south of Hong Kong.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES soon transition season as the “Northern
Hemisphere storm season headed for its con-
clusion. One cyclone develped in the
Arabian Sea and the remaining two cyclones

The 1981 North Indian Ocean tropical developed in the Bay of Bengal. Tables 3-6
cyclone season was near normal. Three and 3-7 provide a summary of North Indian
tropical cyclones developed durinq the mon- Ocean tropical cyclones, Tropical Cyclone

Formation-Alerts-and warning;. “

TABLE 3-6 NOR’IMINDIAN OCEAN

1981 SIGNIFICANT TROPICAL CYCLONES

CALENDAR MAx EST NUMBER
DAYS OF SFC MIN OF DISTANCE

CYCLONE PERIOD OF WARNING WARNING WIND(KT) SLP WARNINGS TRAVELLED(NM)

TC 27-81 30 OCT-02 NOV 4 60 979 13 993

TC 29-81 17 NOV420 NOV 4 75 964 12 595

TC 31-81 07 DEC-10 DEC 4 75 964 16 1088

1981 TOTALS 12 41

TABLE 3-7

1981 SIGNIFICANTTROPICALCYCLONESTATISTICS

NORTH
INDIANOCEAN JM FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TmM

ALL CYCLONES o 0 0 0 0 0 0 0 0 1 1 1 3

(1971-1980)AVERAGE* 0.1 0 0 0.2 0.6 0.3 0 0 0.5 0.7 1.4 0.3 4.0

FOMM’ION ALSRTS 3 of the 5 (60%)FormationAlert Eventsdevelopedinto numberedcyclones.

WARNINGS Number of warningdays: 12

Number of warningdays with 2 cyclones: O

Number of warningdays with 3 or more cyclones: 2

●From 1971 through1979,only Bay on Bengalcycloneswere considered;the JTWC area of responsibility
was extendedin 1975 to includeArabianSea cyclones.
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TC-27-81

TC 27-81 developed
hanced convection that
monsoon trouqh off the

from an area of en- The system’s movenent was slow and erra-
emerged from the tic while it was embedded within the weak
southeast coast of steering currents to the south of the 500 mb

India. The Fleet Numerical Oceanography
Center 500 mb prognostic series forecasted a
break in the subtropical ridge north of the
cyclone. This forecast mid-tropospheric
pattern formed the basis for the tropical
cyclone forecasts issued by JTWC, which pre-
dicted a north-northeast movement with even-
tual dissipation over land.

break; however, by warning number six
(3108OOZ Ott 81) TC 27-81 moved into a re-
gion of stronger steering and moved steadily
toward the break. North of the break TC 27-
81 encountered strong westerly flow near 20N,
recurved northeastward and dissipated over
land, south of the Gulf of Kutch, 3 days
after cyclogenesis.
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TC 29-81

Tropical Cyclone 29-81 developed rapidly
from an area of convection that first appear-
ed on satellite data at 1521OOZ November.
The disturbance which formed about 50 nm (111
km) west of the southern Andaman Islands ini-
tially moved northwest, but then went through
a 24-hour quasi-stationary period between
1708002 and 1808002. The first two warnings
on TC 29-81 forecasted north-northwest move-
ment, however, by the issuance of warning
number three, mid-tropospheric wind data
suggested movement toward the north-northeast
was more likely. TC 29-01 finally headed

north-northeast once it resumed significant
movement and continued on this track through
landfall (approximately 2018002) and dissipa-
tion over southeastern Bangladesh. All Cy-
clone positions and intensity estimates were
based upon satellite data provided by Detach-
ment 1, 1st Weather Wing and Air Force Global
Weather Central. Synoptic data, sufficient
to define the circulation of TC 29-81, was
never available due to the sparcity of land
stations and the lack of ships in the area
coupled with the sporadic reporting of avail-
able land stations.
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TC 31-81

TC 31-81 was the second tropical cyclone
to develop during the transition period of
the monsoon season in the Bay of Bengal. As
a tropical disturbance it was’first detected
on satellite imagery at 0312002 December as
it began moving westward from the Malay
Peninsula. On 5 December the disturbance
began to organize and surface pressures drop-
ped to 1005 mb. A Tropical Cyclone Formation
Alert (TCFA) was issued the following day as
slow intensification continued. The first
warning followed the TCFA by 24 hours and
was issued at 0702002.

TC 31-81 moved erratically under the in-
fluence of weak low- and mid-level steerinq

LEGEND f’

until late on 6 December when the system
headed north in response to an approaching
mid-tropospheric trough. TC 31-81 maintained
this northerly track while reaching it’s
maximum intensity of 75 kt (34 m/see) at
0914002. Movement remained slow until the
500 mb trough had passed far enough eastward
to cause an increase in the gradient at the
low- and mid-tropospheric steering levels.
TC 31-81 accelerated in response to the am-
bient flow and tracked inland making landfall
20 nm (27 km) southeast of Calcutta.

TC 31-81 inflicted widespread destruction
to fishing villages along the Bangladesh
coast and contributed to at least 92 deaths.
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CHAPTER ITZ - SUMMARY OF FORECAST VERIFICATION

1.ANNUAL FORECAST VERIFICATION

a. Western North Pacific

The positions given for warning
times and those at the 24-, 48-, and 72-hour
forecast times were verified against the
post-analysis best track positions at the
same valid times. The resultant vector and
right angle errors (illustrated in Fig. 4-1)
were then calculated for each tropical cy-
clone and are presented in Table 4-1 Table
4-2 provides the frequency distributions of
vector errors for 24-, 48-, and 72-hour
forecasts on all 1981 tropical cyclones in
the western North Pacific. A summation
of the mean errors, as calculated for

all tropical cyclones in each year, is
shown in Table 4-3 for comparative purposes.
The data in this table is not to be confused
with that presented in previous years where
the sample was restricted to cyclones that
reached typhoon intensity and then had the
forecast errors calculated only for that
portion of the life-cycle when winds were
greater than 35 kt (last published as Table
5-1, 1977 Annual Typhoon Report). A C0371-
parison of the results using the truncated
data set and these obtained for all tropical
cyclones can be seen directly in Table 4-4.
The annual mean vector errors are graphed
in Fiq. 4-2.

TAMS 4-1. FORECASTERRORSUMF14RYFOR THE 1981WESTERNNOST31PACIFIC
SIGNIFICANTTROPICAL.CYCLONES(ERRORSIN NAUTICALYILESI

WARNlNG 24 HOUR 48 HOUR 72 HOUR
POSIT ST ANGLE # POEIT RT ANGLE * POSIT RT ANGLE 4 pOsIT ST ANGLE 8
EsROR ERSOR * ~R ERROR W- = ERROR D B ESROR w-

1. FX$DA 24 16 22 106 87 19 222 144 14 369 138 9

2. GERALD 40 27 18 161 104 15 289 212 11 426 368 7

3. HOLLY 22 12 30 86 36 29 1??7 38 29 204 46 29

4. 1s2 31 20 21 177 120 15 276 131 7 520 234 1

5. JUNE 19 11 22 119 62 18 227 108 13 196 88 5

6. NELLY 25 18 20 128 110 16 263 242 9 354 347 2

7. LYNN 26 14 19 104 34 14 102 55 10 138 88 4

8. MAURY 54 34 9 140 99 5 215 al 1

9. NINA 11 4 4

10. OGDSN 23 14 20 91 46 14 208 93 9 670 477 3

11. TC-3.1 90 50 7 1S8 113 3

12. FNYI.LIS 51 43 5 174 87 3

13. ROY 22 16 19 163 125 15 239 140 8 200 85 4

14. SUSAN 25 17 19 188 147 1’4 303 254 5 131 106 2

15. TNAD 27 21 29 155 73 26 234 129 22 335 183 18

16. VANESS?, 31 20 8 184 143 5 354 49 1

17. WARSEN 32 20 10 65 40 6 82 64 2

18. ?.GNSS 20 11 25 104 76 21 167 132 17 244 208 12

19. BILL 19 15 17 76 29 13 134 62 8 105 31 3

20. CLARA 23 13 29 80 55 26 177 134 22 226 174 18

21. DOYLE 17 11 14 149 102 10 269 194 6 494 253 2

22. ELslE 18 9 31 97 69 27 213 135 23 377 234 19

23. FAS1A!4 13 11 6 48 43 2

24. GAY 31 24 35 163 86 32 275 115 27 410 140 24

25. HAZEN 23 12 37 130 73 33 263 114 30 361 171 26

26. IRMA 18 10 33 76 55 29 118. .66 25 -241 77 21

27. JEFF 33 13 14 18B 40 10 429 7’2 6 747 38 2

28. XIT 17 9 39 134 82 35 291 168 31 603 326 27

29. LEE 21 16 22 100 75 18 112 66 14 90 62 10

ALL FORECAETS 25 16 584 123 75 473 220 119 350 334 168 248
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LOWERLIMIT 24 HR 48

0
10
20
30
40
50
60
70
90
90

100
110
120
130
148
150
160
170
100
19a
200
210
220
230
240
250
260
270
2B0
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
4s0
490
500
510
520
530
540
550

9
15
22
10
26
23
30
25

*;;

*;;
16
13
12
11
13
9
7
13
11
1
6
6
5
5
1
4
3
2
1
3
B
1
0
2
0
0
2
0
0
0
1
a
0
0
0
0
0
0
1
0
0
e

1
5
7
10
5
7
5
6
13
12
6
12
16
14
13
8

*;;

*1:
9
7
3
3
8
5
10
4
4
6
2
9
2
8
2
5
3
2
2
3
2
3
4
4
1
2
B
1
3

;
1
0

Table 4-2. Frequency distribution of 24-,
48-, and 72-hour forecast vector errors for
all significant tropical cyclones in the
western North Pacific in 1981. (Given in
10 nm increments)

72 HR
0
2
2
2
2
4
6
3
11

2
5
6
7
2
6
4
e
11

7
1
5
2
6
2

*;

1
4
3
2

a
4
0
6
5
6
7
1
2
2
1
1
2
2
1
4
2
5
5
8
3

* MEAN VECTOR ERROR (NM)

LOWERLIMIT
560
570
580
590
600
610
620
638
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
040
850
860
B70
880
090
980
910
920
930
94a
950
960
970
9S0
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100

24 HR

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
El
0
0
B
0
0
0
0
0
0
0
0
0
0
0
B
0

48 HR

0
1
1
1
P
6
1
1
0
0
0
0
0
1
0
2
8
0
1
E
0
0
0
El
0
0
0
0
0
u
8
0
0
0
0
0
0
0
0
0
a
0
0
0
0
0
0
0
8
0
a
0
B
B
0

72 HR

1
1
1
4
0
0
3
B
2
1
1
0
1
2
E
0
1
8
1
3
1
1
1
2
0
0
0
0
0
3
e
0
a
0
B
0
1
0
8
0
1
1
0
8
B
0
0
e
0
0
0
0
a
0
4

* MEDIAN VECTOR ERROR (NM)

122



TABLE 4-3,. I@NLIALMEAN FORECAST ERRORS (NM) FOR THE WESTERN PACIFIC

24-HR

YEAR VECTOR RIGHT ANGLE

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

*1981

111

117

108

120

138

117

148

127

124

126

123

64

72

74

78

84

71

83

75

77

79

75

VECTOR

212

245

197

226

288

230

283

271

226

243

220

48-HR

RIGHT ANGLE

118

146

134

157

181

132

157

179

151

164

119

72-RR

VECTOR RIGHT ANGLE

317 117

381 210

253 162

348 245

450 290

338 202

407 228

410 297

316 223

389 287

334 168

*The technique for calculating right angle error was revised in 1981, therefore, no
attempt should be made to correlate 1981 data with previous years.

TAELE 4-4

YEAR

1950-58

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

ANNuAL mm FORECAST ERRORS (NM) FOR WESTERN NORTH PACIFIC

24-HR

**ALL *TYPHOON

170
**117

**177

136

144

127

133

151

136

125

105

111

104 98

111 99

117 116

108 102

120 114

138 129

117 117

148 140

127 120

124 113

126 116

123 117

ALL—

190

212

245

197

226

288

230

283

271

226

243

220

48-HR

*TYPHOON

**267

**354

274

287

246

284

303

280

276

-229

237

181

203

245

193

218

279

232

266

241

219

221

215

72-HR

ALL *TYPHOON—

279

317

381

253

348

450

338

407

410

316

389

334

476

374

429

418

432

414

272

349

272

308

382

245

351

442

336

390

459

319

362

342

*FOR TYPHOONS ONLY WHILE WINDS OVER 35 KT
**pO~cj+sT poslT1oNs NORTH OF 350N wE~ NOT VER.FIED
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WESTPAC FORECAST ERRORS
YEARLYMEAN
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I
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b. North Indian Ocean Area the error statistics should not be taken as
representative of any trend. Table 4-5 is

Forecast positions at warning, 24-, the forecast error summary for the three
48-, and 72-hour valid times were verified cyclones and Table 4-6 contains the annual
for TC 27-81, TC 29-81, and TC 31-81 by the average of forecast errors back through 1971.
same methods used for the western North Vector errors are plotted in Figure 4-3.
Pacific. It should be noted that due to the Seventy-two-hour forecast errors were evalu-
low number of Indian Ocean tropical cyclones, ated far the first time in 1979.

TABLE 4-5. FORSCAST ERROR SUNNARY FOR THE 1981 NORTH INDIAN OCEAN SIGNIFICANT TROPICAL CYCLONES.

WARNING 24 HOUR 48 HOUR
POSIT

72 HOUR
RT ANGLE $ POSIT RT ANGLE # POSIT RT ANGLE * POSIT #

CYCLONE ERROR ERROR
RT ANGLE

WRNGS WRiiGSERROR _ _ERROR ERROR ERROR m ERROR ERROR WRNGS

TC 27-81 41 27 13 135 106 9 221 155 5 83 25 1

TC 29-81 28 12 12 69 35 8 172 110 4

TC 31-81 17 14 16 115 55 12 151 67 8 225 85 4

ALL FORECASTS 28 17 41 109 65 29 176 103 17 197 73 5

TABLE 4-6. ANNUALMEAN FORECASTERRORSFOR THE NORTH INDIANOCEAN (theArabianSea
was not includedprior to 1975).

24-HR 48-HR 72-HR

YEAR VEC3!OR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

1971 232 410

1972 224 101 292 112

1973 182 99 299 160

1974 137 81 238 146

1975 145 99 228 144

1976 138 108 204 159

1977 122 94 292 214

1978 133 86 202 128

1979 151 99 270 202 437 371

1980 115 73 93 B7 167 126

*1981 109 65 176 103 197 73

‘Thetechniquefor calculatingright angle error was revisedin 1981,therefore,no
attemptshouldbe made to correlate1981 data with previousyears.

INDIAN OCEAN FORECAST ERRORS
YEARIY MEAN

24-HR 4S-HR 72-HU

NM ME13W4nom mmIAN176tW ME OIAN 1973’W
NM

500 500
STANDARD STANDARD STANDARD

DEVIATION DEVIATION DEVIATION

400
w 400

~
9

300 P
300

‘%, 223
8

202
200

200
1P

8%,
137 130

100 ‘
100

I

~~93

o
0

w:2 19J3 W;4 W:5 W;6 F& 19@~ Wm7# 19~0 1981 1982

ARABIAN SEA NOT INCLUDEDPRIOR TO 1975
FIGURE4-3. Annualmeanvedoz WLOU [nml{ohd-lCW.LOWAinZhe nohth Indian Ocean.
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2. COMPARISON OF OBJECTIVE TECHNIQUES

a. General

Objective techniques used by JTWC
are divided into four main categories:

(1) climatological and analog
techniques;

(2) extrapolation;

(3) steering techniques;

(4) dynamic models

The analog techniques provide three movement
forecasts, i.e. forecasts for straight mov-
ing cyclones, recurving cyclones, and a
combination forecast based upon the tracks
of straight, recurving, and all other cy-
clones that do not meet the specific
criteria of those two categories. All
objective tehcniques except one of the dy-
namic model modes, were executed using
operational data available prior to warning
time. The automatically run version of one
of the dynamic models was initialized from
analysis fields that are not available prior
to warning times. These objective aids are
usually received within 2 to 5 hours of a
specific warning time.

b. Description of Objective Techniques

(1) CLIM -- A climatological aid
providing 24-, 48-, and 72-hour tropical
cyclone forecast positions, and intensity
changes, based upon the initial position of
the system. The output is based upon data
records from 1945 to 1973.

(2) TYAN 78 -- w updated analog
program which combines the earlier versions
TYF’N75 and INJAH 74. The program scans
history tapes for cyclones similar (within
a specified acceptance envelope) to the
current cyclone. For the NV Pacific region
three types of position and intensity fore-
casts are provided at 24-, 48-, and 72-hour
intervals (e.g. straight, recurve, and
combined). For all other regions of the
JTWC AOR, types of,track are not specified.

(3) EXTRAPOLATION -- A track
connecting the 12-hour old preliminary best
track position and the current position
which is then extrapolated to 24 and 48
hours.

(4) HPAC -- 24- and 48-hour fore-
cast positions are derived by merely con-
necting the mid-points of straight lines
which were drawn to connect these positions
on the EXTRAPOLATION and CLIM tracks,
respectively.

(5) BPAC -- A program used with a
Texas Instrument’s (TI-59) calculator system
which generates 12 to 72 hr forecast posi-
tions. These forecasts are based on blend-
ing the past motion of the tropical cyclone

with the CLIM forecast Fositions. The
blending routine gives less weight to
persistence at each succeeding forecast
interval.

(6) CYCLOPS -- An updated version
of the HATTRACK/MOHATT steering program
which can provide steering forecasts at the
1000, 850, 700, 500, 400, 300, and 200 mb
levels. The program can be run in the
modified (includes a 12-hour persister.ce
bias) or unmodified versions applied to
either analysis or prognostic fields. The
program advects a point vortex on a pre-
selected analysis and/or smoothed prognostic
field at designated levels in 6-hour time
steps through 72 hours. In the modified
version, the program uses the previous 12-
hour history position to compute the 12-
hour forecast error and applies a bias
correction to the forecast positions. In
1981, only the modified version, in the
prognostic mode for the 500 mb level was
verified.

(7) TCM -- The dynamic Tropical
Cyclone Model (TCM) is a course mesh (220 km)
primitive equation model. The digitized
cyclone warning position is bogused into the
850 mb wind and temperature fields of the
FLENUMOCEANCEN Global Bands Analysis.
Hemisphere forecast data are used on the
boundaries. Two versions are currently run:
The OTCM runs from forecasts fields and is
available via AR(2mode; the TCMO version was
mentioned in a. above.

(8) NTCM -- A “nested” primitive
equation tropical cyclone model which is
initialized on FLENUV.OCEANCEN12-hour fore-
cast fields. The model covers a limited,
but relocatable, tropical domain with three
layers in the vertical. The finer scale
or “nested” grid covers a 1200 x 1200 km2
area with a 41 km grid spacing and moves to
keep a 850 mb vortex in its center. This
grid is integrated with a coarser channel
model grid with a grid spacing of 205 km
over a 6400 x 4700 km2 domain. Once ini-
tialized, the mogel runs independent of the
remaining FLENUMOCEANCEN forecast fields.
The NTCM is available by.ARQ for 00002 and
1200z forecast fields only.

c. Testing and Results

A comparison of selected techniques
is included i.n Table 4-7 for all western
North Pacific cyclones and in Table 4-8 for
Indian Ocean Cyclones. In these Tables,
“X-AXIS” refers to techniques listed hori-
zontally across the top, while “Y-AXIS”
refers to techniques listed vertically.
The example in Table 4-7 compares CY50 to
TCMO, i.e. in the 138 cases available for
comparison, the average vector at 24-hours
was 137 nm for CY50 and 117 nm for TCMO.
The difference of -18 nm is shown in the
lower right. (Differences are not always
exact due to computational round off) .



3T9TIST ICS FOR VEI?R 24 HR FCSTS

JTWC RECR ST-RR mn cYsO NTCM Tcno BPFlc CL1il )(TRP HPllC
JTIX 473 123

123 ~ NUMBER X-AXIs

?ECR 4W 124 414 133 OF TECHNIQUE
132 a 133 0 CASES ERROR

jTR9 369 128 37a 129 375 138
139 la 13B 9 139 E

TOTL 414 123 414 133 375 138 422 132
132 9 131 E 127 -10 132 8

CY-5E 410 123 3s4 133 348 140
DIFFERENCE

392 133 42F3 132
133 9 131 -1 131 -8 131 -1 132 D

t4TCII120 11?. 1E5 141 94 136 187 152 109 136
153 45 16F3 19 155 18 163 11 164 2a

TC~ 153 12E! 136 133 124 137 13a 144
]Zg E 119 -13 116 -20 121

BPkC 437 122 396 132 356 137 402 131 397 131 117 163 148 119 44? 124
1?4 , 2 123 -.9 1 Is -18 124 -6 125 -5 121 -41 1::3 4 124 0

CL HI 462 123” 413 133 374 i3a 42I 133 414 132 122 163 153 119 447 124 473 168
160 36 15a 25 !51 12 159 27 166 29 155 -i 158 39 159 35 168 E

xTRP 44k 123 4B2 133 362 139 409 133 4s9 133 119 163 152 118 457 124 454 161 469 132
132 9 132 D 12B -10 132 Q 133 9 131 -51 127 9 132 7 133 -28

HPAC 443 123
132 EI

431 133 361 139 4wa 133 483 133 119 163 ! KJj lli 437 124 454 161 454 133 454 124
124 I 123 -9 117 -22 124 -8 125 -7 117 -45 121 4 123 E 124 -36 124 -7 124 0

STIITISTICSFOR YEOR 4S HR FCSTS

JTWC RECR STRfI TIJTL cne NTCM TC~ BPFlc cL1rl XTRP HPI?C
J’ruc 350 220

’228 0
RECR 306 221 329 26 I JTWC- OFFICIALJTWCFORECAST

~~~ 34 26I sTru - STRAIGHT (TYAN 7a)
STRfI 29! 222 303 2S: 389 2a7

23S 66 2s8 70
RECR - RECURVE (TYAN 78)

2a7 o
TOTL 315 221 329 261

COMB - COMBIN2D (TYAN 78)
389 287 33s 26I CY50 - CYCLOPS 500-MB PR~

255 34 :~5a -2 253 -33 261 0
CY50 298 217 296 259 279 2S3 385 258 323 323

TCMO - TROPICAL CYCLONE MOOEL (ONS-WAY)

325 ma 327 6!3 333 50 225 67 323 0 CLIM - CLIMATOLOGY

NTCFl 92 208 86 236 81 3!J7 8$ 26EJ a6 3@s! lBEi 275 XTRP- 12-HOUREXTRAPOLATION
279 79 26{” 32 262 -44 2s0 xl 273 -2a 275 @ HPAC - MEAN OF XTRP ANO CLIMATOLOGY

TCMO 111 2

c

18C 271 181 291 111 274 186 34U 51 279 123 218
234 -B> 205 -65 197 -33 ?15 -57 z~fj-,19 23G -42 zla E

BPFIC 325 313 25a 293 285 321 258 307 325 98 273 119 21S 355 253
246 29 253 -4 251 -.33 255 -2 252 -73 238 -3A 255 37 253

CLIM 345 221 :+zS 26] 3@B 2S? 337 261 321 323 188 275 122 21? 355 25: 375 306
3E13 S2 305 45 303 16 3R9 46 3E6 -16 295 19 ma E!3 302 49 3~6 E

XTRP 331 223 314 262 293 292 32!2 263 387 326 9a 276 118 216 348 255 354 311 356 289
235 61 2B7 25 288 -3 289 26 288 -37 286 lE 29% 76 268 33 290 -20 2a9 E

HPBC 330 223 313 261 29% 292 321 263 385 326 98 276 117 215 34!3 255 354 311 354 298 354 248
244 21 245 -15 242 -49 245 -15 246 -79 239 -36 249 35 245 -9 24B -62 248 -41 248 0

STATISTICS FOR YEFIR 72 HR FCSTS

JT7X RECR STRfl mn CY3EI NTCM Tcno BPRC CLIll
JTLC 248 334

334 0
RECR 222 340 253 420

419 79 42a a
STRt7 2EW 346 232 425 23G 412

419 71 415 -9 412
TOTL 226 337 253 420 ?36 4t: 26E 421

424 87 42B 8 414 421 0
CYSB 2@2 332 219 428 2E16 48? 226 418 239 570

613 28E S86 15a 598 197 579 161 578 B
NTCtl 6SI 383 65 488 62 466 67 439 63 553 76 441

42a 119 4?4 ]6 419 -66 447 9 451 -IB1 441 a

BP”C g~ ~:, ‘:: ‘i-% ::-% :% 3:: 3’:

TCtKI

222 415 24S 421 227 575 74 441 76 389 271 393
392 62 395 -24 390 -23 396 -23

CL [M 245 334
395 -179 3S4 -56 397 89 393 a

253 42% 236 412 260 421 239 578 76 441 ao 3439 271 393
4S7 123

2a9 450
456 36 451 39 457 35 450 -111 416 -23 456 147 447 54 450 @

.TAELE 4-7
ERROR STATISTICS FOR THE WESTERN NORTH
PACIFIC FOR 1981
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STf4TISTICS FOR YERR 24 HR FCSTS

Jm TOTL NONE NONE CW8
Jilt

CYSB mm
29 IE9

BPI?C CLItl XTRP HPRC

189 E k NUMBER X-AHS
TOTL 2s 112 28 117 OF

117 5
TECHNIQUE

117 B
NONE 8 B 00 08

CASES ERROR

00 00 80
NONE E o 8B 00 88

00 00 08 00 Y-AXIS EK?oR

CY7B 27 114 27 121 00 O@ 27 116 TECRNIQUE DIFFERENCE

116 2 116 -3 Bo 00 116 0 ERROR Y-x
CY5B 26 117 26 123 88 BE 26 116 26 123

123 7 123 I %0 00 123 7
TCRO

123 8
lE 110 lE 115 0a aO lE 128

214 la4 214 99 aa aO 214 86
BPRC 27 111 27 12a ao ea 26 117

110 a Ila -9 aa B@ 112 -3 113 -10 114 -99 lla a
CL1n 2B 112 28 117 00 aa 27 116 26 123 18 214 27 1la 2B 117

117 5 117 0 Ba an 117 1 121 -2 12B -ES 119 9 117 a
xTRP 26 111 26 12@ 00 aa 25 117 24 126

126 15
18 %14 26 Ill 26 121

126 6 aa a8
26 126

136 13 134 B 127 -B6
HPIIC 26 111

126 15 126 5 126 a

26 12a aa 00 25 117 24 126 lE 214 26 111 26 121 26 126

114 3 114 -5 0a an 116 8
26 114

121 -4 117 -96 114 3 114 -5 114 -11 114 8

STRTI!3TICS FOR YEFiR 4B HR FCSTS

JTLC TOTL NONE NONE cwa cYm
Jm 17 176

176 B
Ton 16 167 16 24S

246 79 246 E
NONE E B 0a 0a

0a aa Eia
NONE a a aa Oe eB

aa aa Oa Oa
cva 17 176 16 246 a2t 00

,6367 ,64,4 ‘m ‘tip

17 359
TcMo - TROPICAL CYCLONE MODEL (ONE-WAY)

359 1E12 3s7 111 aa 0a 359 8
CY5B 16 176 15 25a ae ao

414 236 417 166 oa aa 414 46 414 8
TCPIO 6 166 5 225 08 OB 6 375 5 38? 6 473

473 307 447 222 aa aO 473 98 46a 73 473 D
BPRC 16 176 15 252 00 an 16 351 15 417 6 473 16 232

232 55 228-23 aEa B 232 -118 232 -184 226 -246
CL III

232 a
17 176 16 246 ae aO 17 359 16 414 6 473 16 232 17 226

226 49 212 -33 aa Oa 226 -132
XTRP 15 173

232 -181 239 -233 22B -2 226 a

14 266 eo aa 15 352 14 431 6 473 15 244 15 237 15 293

293 12a 296 3a aa Oa 293 -s8 3ELI -]3a 260 -212
HP9C

293 49 293 56 293 a

15 173 14 266 oa aa 15 352 14 431 6 473
2S3 Ea

15 244 15 237 15 293 15 253

25a -15 aa aO 253 -98 261 -169 233 -239 253 9 253 16 253 -39 253 a

STATISTICS FOR YE9R 72 HR FCSTS

J_LC mm NONE NONE cY70 CY5B l-ml BPRC
JTIX

CLlll

5 197
197 8

TOTL 5 197 5 307
3a7 ]Ia 3L37 a

NONE a a aa aa
aa aa aa

NONE a a aa aa aa
B aa aa aa

C’1’m 5 19: 53a7aa aa 5 75a
750 553 750 443 Oa Oa 758 B

cY5e 4 138 4 354 Ea 80 4 737 4 9a9
9a9 771 9a9 555 aa aa 9E9 172 9e9 e

TCF’D 1 149 1 23S Eia aa 1 876 1 962 1 761
761 612 761 526 00 00 761 -115 761 -2Ba

BPflc
761 B

5 197 5 3a7 aa aa 5 750 4 9E19
299 IS13

1 761 5 299

299-6 @Ba@ 299 -449 3S2 -557 206 -554
CLIM

299 B
5 197 5 307 ao Oa 5 750 4 9E9 1 761 5 299 5 346

346 151 346 41 aa aa 34s -4EB 395 -513 294 -4S6 348 49 34S 9

TAELE 4-8.
ERROR STATISTICS FOR THE NORTH INDIAN OCEAN
FOR 1981

128



CHAPTER3Z - APPLIED TROPICAL CYCLONE RESEARCH

1. JTWC RESEARCH

The JTWC mission includes the defini-
tion and conduct of applied technique devel-
opment as time and resources permit. The
goal of JTV?C’Seffort is to improve the
timeliness and accuracy of operational tropi-
cal cyclone warnings. During 1981, JTWC
continued to pursue projects of operational
and technical merit as summarized in the
following abstracts of works in progress:

CLIMATOLOGY OF TROPICAL CYCLONES THAT DEVELOP
IN THE TRUK A?UIA

(Allen, J. W., NAVOCEANCOMCEN/JTWC)

A comprehensive review of pertinent
parameters conducive to txopical cyclone
development in the Truk area is underway.
The subsequent path of movement statistics
will provide invaluable guidance on the
forecasting of tropical cyclones that move
out of this region, many of which affect
military facilities on Guam.

EVALUATION OF THE BLENDED PERSISTENCE AND
CLIMATOLOGY (BPAC) FORECAST AID

(Weir, R. C., NAVOCEANCOMCEN/JTWC)

From September 1980 to December 1981,
JTWC utilized the BPAC forecast as one of the
many objective forecast aids used to support
the warning process. During the 1981 season,
BPAC forecasts were verified against the
official forecast and nine other objective
aids. Although BPAC forecasts by comparison
showed good skill in 1981, preliminary re-
sults from a detailed evaluation of these
forecasts indicate that weighting factors
between persistence and climatology, if modi-
fied, would have produced a better forecast
in most of the investigated cases. Each of
the persistence/climatology-type forecast
aids is affected by sudden synoptic changes
which influence the future cyclone track but
have not occurred (persistence) and are not
forecast (averaging of historical movements,
climatology). However, most of these situa-
tions occur near higher latitudes where
numerical forecast models can provide the
forecaster substantial lead-time to alter the
forecast. In the lower latitudes, especially
south of 20N, the persistence/climatology-
type forecast aids provide excellent guidance
in nearly 75 percent of the forecast situa-
tions. It is within this region that BPAC
offers the promise of providing the best non-
synoptic forecast track. The results of this
evaluation and details of the BPAC program
will be published as a NAVOCEANCOMCEN/JTWC
TECH NOTE.

GEOMAGNETIC CORRELATIONS WITH TROPICAL CY-
CLONE DEVELOPMENT

(Morss, D. A., Cianflone, R. E., Det 1,
lWW, NAVOCEANCOMCEN/JTWC)

A statistical study will be carried out
to determine the degree of correlation bet-
ween geomagnetic disturbances of the earth’s
atmosphere and the development period of

tropical cyclones. No attempt will be made
Ln this study to investigate a cause-effect
relationship. The results could be appli-
cable to tropical cyclone forecasters on a
worldwide basis, provided they had access to
the proper geomagnetic data such as that
available through Air Force Global Weather
Center, Offutt APB, Nebraska.

ACCELERATION OF NORTHWARD MOVING TYPHOONS
SOUTH OF JAPAN

(Weir, R. C., NAVOCEANCOMCEN/JlT7C)

A study of typhoons approaching Japan
from the south has resulted in a new fore-
cast aid for use at JTWC. Of the systems
that met the initial screening criteria, 90%
were seen to have experienced significant
accelerations. There was evidence that most
of the typhoons nearly t;iple in speed gver
the initial 24 hour period. The results are
presented for seasonal, and latitudinal,
variations in tabular form.

EVALUATION OF THE NAVY NESTED TWO-WAY INTER-
ACTIVE TCM (NTCM) AND THE ONE-WAY INTERAC-
TIVE TCM (OTCM/TCMO)

(Weir, R. C., NAVOCEANCOMCEN/JTWC)

A continuing evaluation of both of these
versions of the Navy’s tropical cyclone
models was conducted during the 1981 season.
Initial data have shown the ARQ version of
the NTCM (initialized on the 12-hour prog-
nostic fields) is not performing up to
expectations. The ARQ and automated ver-
sions of the OTCM have performed very well,
especially at the 24 and 48 hour periods.

EVALUATION OF THE NAVY GENESIS POTENTIAL
PROGRAM

(Allen, J. W., NAVOCEANCOMCEN/JTWC)

.The Genesis potential program uses a set
of algorithms applied to FNOC analysis
fields to predict tropical cyclone formation
at the 24, 48 and 72 hr Periods. The pro-
ducts are output at 12-hour intervals by
FNOC, and received in graphics form by JTWC,
covering the entire Northern Hemisphere AOR.
Based on the day-to-day evaluation of this
product during 1981, its information did not
have an impact on the JTWC decision making
process for tropical cyclone genesis.

2.NEPRF RESEARCH

TROPICAL CYCLONE RESEARCH AT OR UNDER CON-
TRACT TO THE NAVAL ENVIRONMENTAL PREDICTION
FWSEARCH FACILITY (NEPRF) , MONTEP31Y,
CALIFORNIA

THE NAVY TWO-WAY INTERACTIVE NESTED TROPICAL
CYCLONE MODEL (NTCM)

(Harrison, E. J., Jr., NEPRF)

Testing of the NTCM continued throughout
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the 1981 season. Comparison of results ob-
tained when the model was initialized with
prognosis vs. analysis data revealed that an
unacceptable amount of skill was lost with
the prognosis initialization. Unless the
new global model prognosis fields are signi-
ficantly better than the global band data
currently used, the NTCM will necessarily be
initialized with analysis data in the future.

A second test of the NTCM compared its
performance to those of the Movable Fine
Mesh Model (MFM) used by the National Hurri-
ca~ Center in Miami. The favorable results
of this comparison led to the NTCM code
being requested for further testing and pos-
sible operations evaluation by.the Hurricane
Center.

TROPICAL CYCLONE PREDICTABILITY

(Fiorino, M., Harrison, E. J., Jr.,
NEPRF)

We have examined the predictability of
the Nested Tropical Cyclone Model (NTCM) by
comparing two series of 5-day model fore-
casts in which the initial state has been
slightly modified. This initial difference
led to random errors in the track forecasts
that increase in time. We find that the
predictability limits of the NTCM are appro-
ximately 105 nm at 24 hours, 152 nm at 48
hours and 200 nm at 72 hours.

THE ROLE OF THE LARGE-SCALE ENVIRONMENT IN
DYNANIC TROPICAL CYCLONE MODEL FORECASTS

(Fiorino, M., NEPRF)

The nested Tropical Cyclone Model (NTCtl)
has been tested for over 400 cases in the
Western Pacific. The FNOC operational ana-
lyses used to initialize the NTCM have been
archived and will form the data base for
this study. The large-scale wind fields
will be decomposed into spatial scales using
the method of empirical orthogonal func-
tions. The response of NTCM to the scales
(principal components) contained in the ini-
tial data will be assessed by comparing
track forecast “critical” scales of motion
as well as model sensitivity to analysis
errors.

TROPICAL CYCLONE OBJECTIVE FORECAST CONFI-
DENCE AND DISPLAY TECHNIQUE

(Tsui, ‘1?.,NEPRF, Nuttall, K., Systems
and Applied Sciences Corp.)

A Functional Description (FD) for the
Combined Confidence Rating System has been
prepared. Under this system, a scheme has
been developed for operational use to evalu-
ate all objective position forecasts of the
western North Pacific tropical cyclones.
Forecasters at JTWC can issue one combined
ARQ request to generate all objective fOre-
casts and their rated confidences/skills.
According to the rated confidence of each
technique, a combined forecast is construct-
ed. In addition, a standard displaying
format for all objective forecasts has been
created; and is now being installed on the
FNOC operational libraries.

TROPICAL CYCLONE INTENSITY FORECAST

(Tsui, T., Brody, L. R., NEPRF)

The first stage of the western North
Pacific tropical cyclone intensity forecast
program (MAKWND) is being implemented on the
operational system at FNOC. This portion of
the program deals with the intensity change
due to the persistence change (past 12- and
24-hours) and the climatological influence
(the position of the sun relative to the
center of the storm) . Intensity change
information extracted from the satellite IR
data and large-scale forecast fields, if
warranted, will be added to the program in
the future. Wind radius forecast algorithm
will also be incorporated in the MAXWND.
Along with the intensity forecasts for the
western North Pacific tropical cyclones, the
100-, 50-, and 30-kt wind radius forecasts
will also be the product of the MAXWND.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FORECASTS

(Brody, L. R., Tsui, T., NEPRF, and
Nicholson, F. H., Systems Control Tech-
nology)

Currently under development are methods
to improve the MAKWND system by using satel-
lite IR data. The NEPRF Satellite-data
Processing and Display System is being used
for this purpose. TWO types of predictors
to forecast intensity changes are being in-
vestigated. The first type are measures of
the coldest equivalent black body tempera-
tures of cloud tops for concentric rings
centered on the tropical cyclone. The other
type of predictors are derived from the
characteristics of the spiral band structure
of the tropical cyclone.

TROPICAL CYCLONE SPIRAL LINEARIZATION TECH-
NIQUE

(Lee, D. H., NEPRF)

A system for quantifying information in-
herent in the spiral band structure of trop-
ical cyclones as depicted in satellite data
has been implemented on the NEPRF Satellite-
data Processing and Display System. The
Spiral Linearization Technique involves the
transformation of a satellite image to a
selected spiral coordinate system; cloud
structures which conform to the spiral shape
are portrayed as linear formations after
linearization. Statistical and quantitative
analyses of the linearized image yiel~
information on a cyclone’s structure which
can be correlated with the cyclone’s charac-
teristics and behavior. An investigation
of these correlations is in progress to
determine the technique’s potential as an
estimator of current and/or future cyclone
parameters.

TROPICAL CYCLONE STRIKE AND WIND PROBABILI-
TIES

(Brand, S., NEPRF; Jarrell, J. D.,
Science Applications, Inc.; Chin, D.,
Systems and Applied Sciences CorP.)

Tropical cyclone strike and wind proba-
bility is a method for determining up
through 72-hr that a tropical cyclone will
come within or affect geographical points of
interest to the user. Applications present-
ly being developed, tested and implemented
for the western North Pacific, eastern North
Pacific, North Indian Ocean, western North
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Atlantic and Gulf of Mexico include: strike/
wind probabilities and geographical depic-
tions; optimum track ship routing (OTSR)
aids; and HP9845/Tactical Environmental
Support System (TESS) software for shipboard
environmentalists and decision makers.

TROPICAL CYCLONE STORM SURGE

(Brand, S., NEPF.Y;Jarrell, J. D.,
Compton, J., Science Applications Inc.)

A tropical cyclone storm surge effort
has been initiated to establish the follow-
ing: (a) the needs of the Navy in forecast-
ing tropical cyclone storm surge in the
western Pacific; (b) the state of the art
of storm surge forecasting techniques; and
(c) the best approach to solving the Navy’s
problems associated with tropical cyclone
storm surge.

TROPICAL CYCLONE FORMATION FORECAST

(Lowe, P., NEPRF)

The “Genesis” technique is a quasi-
objective technique for producing probabi-
listic forecasts of tropical storm formation
in the western North Pacific ocean.
“Genesis” performance has been closely moni-
tored and evaluated. Currently, an effort
is being made to modify the “Genesis” tech-
nique. The change includes the objectively
derived fields of unconditional probabilities
replacing the subjective values currently in
use. The improved “Genesis” technique is
expected to be available early in Calendar
Year 1982.

3. PUBLICATIONS

Huntley, J. E., and Diercks, J. w., 1981:
The Occurrence of Vertical Tilt in Tropical
Cyclones, Monthly Weather Review, Vol. 109,
No. 8, Aug 1981, pp. 1689-1700.

Developing tropical cyclone are often
observed with significant displacements bet-
ween their surface and upper-level circula-
tion center. The slope is in the direction
of the convective cloud mass which also is
displaced from the surface center during the
early stage of development. As the cyclone
intensifies, the surface and upper-level
centers become vertically aligned. Three
representative tropical cyclones in the

western North Pacific w~th extensive aircraft
reconnaissance are discussed to illustrate
this phenomenon.

Dunnavan, G, M., 1981: Forecasting Intense
Tropical Cyclones Using 700 mb Equivalent
Potential Temperature and Central Sea-Level
Pressure, NAVOCEANCOMCEN/JTWC 81-1, TECH
NOTE .

Sikora (1976), et al. , suggests that the
equivalent potential temperature at 700 mh
in a developing tropical cyclone is an ex-
cellent parameter to measure the total ther-
modynamic energy such that abnormally high
values of equivalent potential temperature

(~ 370K) can herald a period of subsequent
explosive deepening. This note expands on
that idea to propose a technique for fore-
casting the development of intense tropical
cyclones (minimum sea–level pressure < 925
mb) based on the relationship of the total
thermodynamic field, as measured by the
tropical cyclone’s central 700 mb equivalent
potential temperature, and the kinematic
field, as measured by the tropical cyclone’s
central sea-level pressure. One hundread
seven tropical cyclones which occurred in
the north Western Pacific and north Central
Pacific Ocean were evaluated using 700 mb
temperature, 500 mb dewpoint and sea-level
pressure data which were available from
past Annual Typhoon Reports (1975-1980).
These data were used to develop a forecast
technique whereby the tropical cyclone
forecaster may anticipate significant
development in a tropical cyclone by moni-
toring the central sea-level pressure and
700 mb equivalent potential temperature pro-
vided by aircraft reconnaissance.

Huntley, J. E., 1981: A Study of Recurving
Tropical Cyclones 234 kt (18 m/see) in the
Northwest Pacific 1970-1979, NAVOCEANCOMCEN/
JTWC 81-2, TECH NOTE.

Recurving tropical cyclones in the
Northwest Pacific region were studied to ob-
serve their behavior relative to track and
intensity. Tropical cyclones occurring from
1970 through 1979 were selected for this
study and categorized into three groups
based upon their maximum intensity. Para-
meters relating to the point of recurvature,
direction and speed of movement, and inten-
sity were analyzed. The skill of forecast-
ing speed of movement by a solution to a
first order differential equation was inves-
tigated.
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ANNEX A TROPICAL

1.WESTERN NORTH PACIFIC CYCLONE DATA

BS5T TR9CK DQTR

BEST TR9CK LRRNItiG
ERRORS

24 HOUR FORECfr3T
ERRORS

POSIT WIHD DST WIND
8.Li E1.zl 8. -e. e.
E.a e.e 8. -’d. a.
e.2 166.2 45. 77. 5.

72 HOUR FORECF7ST.4S HOUR FORECFIST
ERRORS

P051T WIND DST LSIND
%.0 E.@ e. -e. e.
B.EI e.E e. -8. e.

19.5 163.5 65. 118. S.
11.3 161. E 65. 87. E.
18.3 159.6 7B. 224. 5.
12.5 157.9 75. 245. 0.
13. B 15S.8 75. 237. -18.
13.5 15S!.4 65. 325. -3EI.

POSIT WIND
8.0 0.0 e.
8.8 a.e

DST
-0.

WIND
0.

PU~IVHR
B31112z
0311182
B312B8Z
B312B6Z
0312122
0312182
03138EZ
0313E6Z

POSIT LJIND POSIT WIND D;l w1”iD
4.7 178.5 25 @.8 E.B E. -S!. 8.
5.6 169.3 3E3 6.B E.B 8. -E. B.
6.2 16S.2 38 6.2 168.8 3E. 36. B.

0. -0. 0.
75. 173. -le.
75. 228. -28.
E5. 485. -m.
B5. 519, -15.
Es. 4s6. -15.
78. 553. -25.

12.7 161. s
13.8 16E.5
12.9 157.7
1S.5 156.8
16.2 156.4
16.7 15EI.S

6.5 167.5 35 6.6 167.4 3E. 8. -5. 8.6 164.B 45. 53. 6.
6.9 166.8 35 7.B 165.8 3S, 68. 0. 6.7 162.3 55. 86. 18.
7.4 165.9 40 7.3 164.4 40. 69. 0. 9.7 168.4 65. 127. 10.
8.1 164.9 40 8.0 165.3 45. 24. 5. IE. I 161.4 76. lee. 19.
9.0 164.8 45 8.3 164.3 45. 45. 0. 18.4 161.0 55. 139. -18.

0313122
03131az
B314BOZ
B314E6z
B31412Z
B3141az

9.9
10.7
11.7
12.7
13.7

163.1
162.3
161.9
161.4
161.2

2
60
65
65
75
85

E
100
100
95

9.6 163.1 5@.
18.7 162.2 55.
11.7 161.4 6E,
12.7 161.7 68.
13.7 161.2 60.

5.
e.
0.

-5.
-5.

12.7
15.0
15.8
16.6
17.6

159.5
159. s
159.8
161.9
161.5

60.
65.
68.
55.
55.
55.

116.
93.
121.
5s.
14s.

-5.
-10.
-25.
-40.
-40.
-45.
-30.

-s .
-5.

e.
5.

16.1
1s.4
19.4
26.4
2B. E
22.B
22.0
22.2

8.0
0.6
0.8
8.B

150.6
160.9
162.8
165. B
16S.8
172.8

7B .
55.
50.
50.
50.
45.

335.
23B .
224.
124.
197.

-25.
-45.
-50.
-45.
-35.

20.3 168.6
21.3 165.2
22.7 16B. B

B.B B.B
E.E 0.8

55. 436. -3@.
45. 26F3. -3E.
40. 17S. -25.

E. -e. e.
@. -0. 8.

14.8
15.6
16.9
18.3
19.3
2B.2
21.3

161.4
161.9
162.8
164.0
165.0
165.9
167.0

14.s
15.7
16.8
18.1
19.2
19.9
21.2

161.3
162.0
162. S
164.2
165.2
166.8
167.1

70.
70.
95.
105.
180.
IBB,
100.

6.
e.
6.

16.
13.
19:
e.

-5.
-15.

B.
10.
B.
B.
5.

19.3 164.9
166.7
167.9
171.0
171.4
17s.4
173.2

11.
57.
e3.
176.
132.
149.
125.

1s1.
271.
306.

-0.
-0.
-0.

@.B B.B
B.0 B.E
e.e e.e
0.0 0.B
B.8 B.@
e..e 0.8
0.8 0.0

B. -0. B.
0. -B. 0.
B. -0. e.
B. -0. 0.
e. -a. e.
B. -B. B.
B. -8. B.
B. -0. 0.
e. -e. e.
6. -B. B.
El. -e. 0.
B. -El. 0.
n. -e. 0.

B315BstZ
0315862
0315122
B3151ez
0316882
0316862

19.6
20.2
21.2
22.7
22.3
24.2

70.
98.
88.
75.
70.
65.

174.2
175.7

0.0
0.8
a .8
0.0

4s.
45.

B.
0.
0.
B.

-25.
-15.

B.
B.
0.
8.5.

0316122 22.4 16e.1 85 22.5 16E.7 95. 34. lB.
03161BZ 23.6 169.2 75 24.E 169.6 E5. 32. 10.
0317602 24.e 170.3 65 25.8 169. e 75. 3Et. lB.
B31766Z 25.7 171.6 6B 25.6 171.8 6B. 12. E.
0317122 26.6 173.0 5B 0.8 Ei.B B. -B. B.
6S17182 27.4 174.3 45 O.@ O.EI B. -B. 6.

2~.5@175.E 5B. 164. e.
8.8 8. -a. 8.

B:E e.a e. -e. e.
0.0 6.0 a. -8. 8.
e.e 8.E e. -e. e.
B.B Ei.0 B. -0. 0.

8.B B.B B. -B. O.
0.8 0.8 B. -B. n.
6.8 43.E 9. -B. B.
8.8 0.0 B. -8. 0.
8.B 8.8 El. -B. e.
0.0 0.0 B. -B. B.

0.0 B.B
E.e B.e
E3.e B.E
B.e 0.0
e.e 0.8
0.0 EI.B

RLL FORECIWTS
IIRNG 24-HR 4B-HR 72-HR

24. le6. 222. 369.

TYPNOONS USILE OkER 35 KTS
LRNG 24-NR 46-HR 72-HR

23. iffi. 222. 369.WK FOREIXST POSIT ERRUR
RVG RIGHT ilNGLE ERRM
W/6 INTENSITY M.IGNITUDE ERROR
RVG INTENSITY BI(IS
NUF8ER OF FORECRSTS

16. S7. 144. 138. 15.
4. 14. 23. Z@. 4.
1. -9. -21. -2e.

22 19 14 9 2:.

87. 144. 13s.
14. 23. 2B.
-9. -21. -20.
19 14 9

DISTIINCE TRIWELED SY TROPICRL CYZLONE IS 1912. Ntl

FMRRGE SPEED OF lROPICltL CWLOHE 1S 13. KNOTS

TYQNOONFREDR
FIx POSITIOWS FOR Ct12LOHE NO.

SRTELL ITS F IXS3

1

FIx TIE FIX
Ho. m POSITION tKcRY DVORRK CODE SRTELL ITS comsmTs SITE

:
3
4

*5
6
7

*B
9

* 10
11
12

112s47
112047
120008
l~68E
128745
12esaB
121280
121600
122824
1221ss
1380s0
130600

4.9N
5.2N
6.eN
6.5N
5.9N
6.4U
6.eN
7.5N
7.5N
7.4N
7.6N
8.9N

169.4S
16B.7E

PCN 6
PCN 6
PCN 5
PCN 5
FCN 6
PCN 5

T2.BZ?. E /rll. o/-24HRs
T1.5/1.5

NDR46
HORR6
Gm
Srs
MSP37

IN IT OES

ULCC

PGN
KGW
PGTIJ
PGT3AI
KGIJ12

167.2E
166.6E
165.7E
166.2E
165.8E
164.4S
165.OE
164.4s
165.2E
164.2E

G16
6m

NORS6
Gft3
GPS
GtS
Nom16
NORR6
GtlS
GfS

PGTIJ
PGTLI
PGTW
K@&
PGTIJ
PGTLI

PCN
PcN

5
5
5
5

:
6
6
5
5

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

-72.5/2.5 /01.0=4%%

13.5n.5 /D1.sn3NRs PGTIJ
KGLC
PGTLI
PGTLI
PGN

13 130ss3 8.9N 163.6E
14 13E9E4 9.4H 163.7E
15 1312EE lB.3N 163.3E
16 1316EB 10.3N 162.5E
17 1321W 11.lN 162.3E PCN 5 Gt?s PGTw

PGllJ
PGTiJ
PGN
PGTW
PGllJ

18 148B8B 11.94 161.9E
19 1483@@ 12.7N 161 .7E
SE 14896B 13.6N 168.8E
21 142128 15.3N 161 .9E
22 15SS88 15. SN 162. IE
23 15B90B 17.6N 163.5E

PCN 5 T4. 6/4. E /DB .5/18HRS GI’S
PZN 5 Gft3
PCN 5 GtiS
PCN 3 NoRR6
PCH 1 T5.Et/5. E #1.6/24HRS GI’cS
PCN 1 GtS PGTLl

PGllJ
PGTLI
KGLC
PGN

24 1512SB 18.3N K4.IE
25 IS16WI 19.2N 164.6E
26 152857 19.3N 165,5E
27 152186 19.6N 165.5E
28 1603SS 20.9N 166.3E

PCN 1 GMS
PCN 1
PCN 2 T5. 575 .5-/DB . 5-’24NRS fi%I16
PCN 1
PCN 3 T4.5/s.5 AJ1. W27HRS ~~ PGTW
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29 16B9E1022.2N 167.flE PCN 5 c% PGTU
PGw
PGTW

36 161224
31 1616ee
32 162B34
33 16218B
34 17mm

22.9N 168.3E
23. BN 168.8E
23.6N 178. IE
24.6N 169.EE

---
PCN i Gm
PCN 5
PCN 6 73. 8/4. s2-/tt2 . 5/24HRs ~%Q6 KGW

PGTIJ
PGTU
PGN
KGW
PG~

PCN 5 Gft5
PCN 5 Gffi
PCN 5 T3. E/4. O All .5/27HRS GttS
PCN 6 Nol?fi6
PCN 5 GftE

25.3N 169.6E
25.6N 171.6E
25. I3N 171. i’E
26.2N 174.9E
26.8N 176. lE

35 17B68B
36 17B732

* 37 1712!3B
* 3B 1716EE

39 172BII
PCN 5 Gffi
PCN 6 T1 .5/2.5 AJl .5/7? 4HR!3 NOf21?6 LLCC

FIIRCRRFT FIXES

PGlll
KGLC27.6N 174.2E

FLT 7SS~ OBS ~X-SFC-LND ~X-FLT-LW_-LtiO RCCRY
Lw. HGT I’!SLP WL~RG42NG DlRA%L~RG/RNG NRVA’FI

EYE EYE ORIEN- EYE TEt’P (C)
SHRPE DIRWTflTION OUT/ IN/ DPiSST

f’SN
No.

;
2
3
3
4
4
5
5
6
6

FIX TIm FIX
NO. (z) POSITION

1 122158 7.9N 165.4S 15@BFT 993 40 328 EB 930 45 320 128 5 3
2 131327 18. IN 163.EE 76Et13 299B
3 131552 lB.3N 162.7E

068 40 338 9E 5 3
78BI’E 2957 9B7 12EI 57 E16B 9t3 8 3

4 140132 11. BN 161. EE 7@OfE 2929 6B 12E 38 220 S5 12B 25 5 B
5 140385 12. IN 161. BE 70E~ 2914 979 20 060 5 17B 51 E168 15 5 5

+25 +25 26

+12 +11 +10
+11 +14 +12
+16 +14 +12

ELL IPTi~L 5B 3B 368
ClRCULQR 35 +13 +14 +11

ClRCULfiR 2EI +lE +16 +1 -

ELLIPTICQL 46 38 e6B +IB +1S +1

6 141317
7 1416E8
B 1SE212E
9 ]5a3m

10 151386
11 151687

14. ON 16B.9E
14.5N 161.4S
15.6N 162. aE
16.3N 162.4S
lB.3N 164.6E
la. aN 164.6E

7@Bl@ 2869
7E01t3 2S23 970
7aam 273a
7F3B~ 2647 947
7EBtB 2635
7eam 2615 944

22a B7 Ila 52 15 2
i2a 74 efia IB 15 2

213EI 7a 3 M 77 22a Bla5
158 2a 23a lea 150 25 m 5

198 99 aaa 5a 5 3
31a 69 25a 38 5 3

50
90

SWDPTIC FIXES

FIX T[PE
NO. (Z>

FIX
POSITION

INTENS [TV NERREST
COfWSNTSEST W87TE D9Tfl (Ntl)

2.5H 173. EiE
6.5N 168.5E

18
20

30
45

NOTICE - TNE IISTERISKS (*) INOIC(UE F 1=S UNREPRESENTRTNE 9ND NOT USED FOR BEST TRRCK PURPOSES.
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PD~RA+R
@41418z

TRDPICflL STORM GERFILD
BEST ‘71WCKDRTFI

BEST TRRCK

POSIT WIND
5.B 155.6 2E
S.7 !54.7 25
5.6 153.8 25
5.7 152.9 3E
5.9 152.8 35
6.3 151.1 45

b21RNING
ERRORS

wIND DST WIND
0. -a. a.
B. -a. 8.

-a. a.
3:: e. e.
35. 6. E.

48 HOUR FORECFIST
ERRORS

POSIT WIND DST IJIND
a.a 0.8 e. -a. E.
0.a 0.B 8. -a.

72 HOUR FOREC$lST,

POSIT LOND DST WIND
B.B B.B B. -8. 8.
0.0 e.B 8. -B. B.
0.B 0.0 a. -0. 8.

19.5 142.8 68. 296. 28.
11.4 142.1 8E. 297. 40.
11.5 142.2 95. 340. 6E.
15.8 138.1 lEE. 5E1, 7B.
22.5 148.0 95. 532. 65.
28.8 139.7 95. 54B. 78.

POSIT
a.0 a.0
B.B a.e
0.B B.B
5.6 152. E
6.13 152. a

B4156%2 B.
0.
5.

2B .
35.
5B .
6B
6B.

B415t56z
B41512Z
84151EIZ
a416aoz
8416062

B.0
e.a
8.9
9.1

12.2
17.2
16.3

B.B
lffi.e 5::

65.
80.
95.

180.
lEB.

-B .
lBO.
170.
19a.
242.
478.
445.

!45.3
145.1
141.s
135!.s
139.2

6.2 151.4
6.I3 15a.1
8.5 147.9
8.S 146.6
8.7 145.3
9.6 145.8

7.5 149.5 50
a41612Z E1.1147.8 6a
B4161BZ 8.4 146.4 55
B417EBZ 9.8 Ids.a 58
B417862 9.9 145.9 se
B41712Z 11.0 145.S 58 11.1 145.8 45. 6. -5.

1
I

14.8 13EI.2
142.1
150.4
147.7
14G. B

a.a
a.0

85.
65.
4B.
5B.
50.

514.
271.
344.
1s9.
162.

50. 1S.5 13S.5 95. 4BD. 60.
0.0
B.B
a.a
0.0

15.3
19.B
17.2
17.4
8.8
a.a

35.

::
25.

B.
0.
0.
a.
0.
0.
0.
a.

B.a 0.
B.B B.
B.e ‘d.
B.ZI 8.
B.B 6.
EI. B 0.
e.a a.
a.a e.
a.a a.
a.B 8.

-a.
-B .
-B .
-a.
-0.
-a.
-a.
-a.
-a.
-B .

a.
0.
8.
B.

841?18z 11.7 145.8 45 11.9 145.7 5B. 13. S.
B418BBZ 12.2 145.1245 12.1 145.8 5B. 6. 5.
E418862 12.B 145.9 45 12.8 145.8 5LJ, 6. 5.
B411312Z13.4 146.1 4B 13.6 145.9 5B. 17. la.
841B18? 13.9 146.5 48 14.3 146.7 5B. 27. IO.
0419BBZ 14.6 147.1 35 14.9 147.3 5a. 21. 15.
B419B6Z 15.3 146.8 3B 15.3 147,3 5B. 29. 28.
0419122 15.4 145.7 38 16.2 148.2 45. 151. 15.
8419182 14.7 145.7 25 17.2 149.2 25, 250. 8.
0426B8z 15.3 146.2 25 0.a a.0 E. -e. a.

1
I
1 a.

0.
a,
B.
B.
a.

-0.
-B
-a.
-B.
-a.
-B .
-B .
-a,

B.B
1
1
1

B.B a.
0.
a.
B.
e.

a.0 a.a
a.a B.B
B.B B.B
8.B B.B
B.B B.EI

a.a
a.o
e.a
B.a
B.BB.

B.
a.B E. -a. B.
B.E 8. -8. E.B.B B.B 0. -B. 0. B.B a.B B.a

IILL FOREC17STS
WEtlG 24-HR 46-HIS

WVC FORECFIST POSIT ERROR 40. 161. 2B9 .
F1’VZRIGHT #lNGLE ERROR 2?. 104. 212.
W% INTENSITY mGN lTUDE ERROR 6. 28. 34.
13W INTENSITY BIRS 4. 17. 34.
NumER OF FORECf+ST5 Ie 15 11

72-HR
426.
36S .

55.
55.

7

7YPHDLMS 14i ILE OVSR 35 KTS
lJ2NG 2~-HR 4B-HR 72-HR

8. a. B.
a. a: B. B.
a. a. B. B.
e. 0. a. B.
e B a B

DISTRPICE TRFIVELED BY ‘IROPICRL CYCLONE IS 11B3. NM

IIWERflGE SPEED OF TROPICRL CYCLONE Is 9. KNOTS

TROPIC13L STORM GERRLD
FIX POSITIONS FOR CYCLM NO. 2

SWELL ITS FIXES

FIX TIE
(z)

1212ea
122ma
13BB8B
13a3eB
13B986
132146
142123

FIX
POSITION 9CCRY

PCN 5
PCN 5
PcN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 4
PCN 3
PCN 3
PCN 3
PCN 3
PCN 5

DWRRK CODE SWTELLITE mrrENTs

INIT OBS

s l-m

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
lB

;:
21
22
23
24
25
26

4.7N 159.5E
5.EN 15B. fJE

GNE
GFK
Gffi
GtlS
Nofw16
Gtt5
Nom6
Gffi
GttS
Gtt3
Nom6

PGTW
PGTw
PGN
PGTIJ
PGTu

5.BN ISS.8E
6. IN 158.6E
6.2N !5B.6E
6.6N 157.9E
6.2N 155.3E

11.5/1.5

TI.5/l.5
T2. B72. B

fiO.O~lHRS
/DB . 5/24HRS

PGTW
PGTw
PGTU
PGN
PGTW

6.3N 154.6E
6.3N 153.7E
6.5N 152. SE
6.lN 152.5E
6.BN 152. lE

15E13B0
15B9zIa
151aa2
]512ea
1516BLi
1521aa
I 6aaa0
160300
16B9BEi
16B939
]6]2aa
16168B
1621BB
16221B
16221EI
17BBBB
1783BB
17B6BB
17B916
171200
1716BB
17216B
172155

PGTIJ
PGTW
PGTW
PGT3J
PGTw
PGTU
PGTLI
PGTW

Gm
Gm
Gffi
G7’t3
Gffi
GtlS
Gffi
Gtt3

6.BN
6.8N
6.4N
6.6N
7.8N
7.8N
E.BN
B.7N

152. aE
151.9E
151.3E
150.42
149. lE
14B.7E
148. lE
147. aE

T3. Ev3.B ~1.a~7HRS

PGN
Gffi PGTw

PGTW
PGTLJ
RODN
PGTLJ

FJ.9N 145.2E
B.9N 145. IE
8.EN 146.8E
8.7N 145.5E
9.6N 146. IE
9.9N 146.2E

Gffi
NO(IR6

T3.5~.5 NoaR6
73.5/3.5 /D8.5/ZM61RS GI?6

lNIT DES

ULCC 18.6N 144.6E

Gm
Gffi

PGTU
PGTw
PGII.J
PGTLJ
PGTIJ
PGTW
PGTLJ
PGTLI
PGllJ
PGTLJ

27 lB.7N 146.3E
11.7N 146.8E
11.4N 145.7E
11. BN 145.7E
11. EN 145.6E

Nom6
G!T3
Gffi
Gfu

2B
29
3a
31
32
33
34
35
36
37
38
39
4s
41

T3.5/3.5-/-5Bn 4HRsRs
NCRW6
Gm
Gtf3
GMS

12.3N ~45.8E
12. BN 145.7E
13. BN 146.3E
13.2N 146.8E
14.4N 147. IE

GHS
GtU

PGN
PGTW
PGTW
PGTiJ
PGTw
PGTW

14.5N 147.5E
13.9N 146.7E
14.7N 147.7E
15.4N 147.4s
15.9N 147.6E

Gt!s
Gt!S

’74. 8/4. B-m .5~4HRs Gm
GMS
Gt!S PGTW

PGTL!
PGTw
PGTW
PGTw
PGTW
PGTW
PGTcJ
PGN
PG’lw

16.8N 147.BE
16.4N 14B. IE
16.9N 149. IE
15.3N 146.5E
15.3N 146. lE

Now16
t10RR6
Gw5
DmP37

43
44
45
46
47
a
m

EXP LLCC
NORR6

72. aaa GI?3
Gm
NOR(46
NORR6

2aaaBa 15.4N 146.4E
28B3a0 15.6N 146.8E
2B222B 17.2N 144.9E

ii 2122a5 2e.BN 146.EE

134



FIIRCRRFT F lXES

FIx
Ho,

TItE FIX
(z) POSITION

FLT 7B@m OBS
L/l HGT HELP

I’WX-6FC-LND ~X-FLT-LW-UfD RCCRY
VELMRGmNG DIRML~RG~NG NRVfiT S~~E

CIRCULIIR

CIRCULfJR

EYE ORIEN- EYE TEtP (Cl
D[RIVTI?TION OUT/ IN/ DP/5ST

+23 +25 +25 26

+13 +11
15 +15 +18

+9+17+9

+11 +18 + 7
15 +11 +16 +16

+13 +14 + 9
+18 +21 + 6

+19 + 7
+13 +1s + 8
+14 +14 +12

+13 +17 + 5

U3N
NO.

1
2
2
2
3
3
4
4
5
5
5
7
7
7
e
9
9

150!304 5.5N 153.3E
152248 6.2N 151.4E
152352 6.3N 151.2E
160312 6.6N 15E.5E
16138S B.ON 147.4S

1
2
3
4
5

1500FT
7eEfrB
700m
7B0M3

3054
3054
3007

1808

996

982

989
995

990
990

991
9S2

3R 2% lE 278 26 19B IE
56 336 18 870 49 33B 2S
6525+3 19 120 4ae5B le
65 333 6 130 51 OIB 12!3

35
52
52
21
55
56
43

;;
55
23
12
12
12
45
54
52

B38 75 360 2D
318 55 288 26

45 e9e 15 me 46 348 2E
SE 168 50 26Ei 44 IBO 26

31E 4B 238 12B

6
7

161558 B.lN 146.8E
170121 9,2N 146. EE
17e4D7 9.6N 146. BE
170937 lE.7N 145.9E
171250 1 1.4N 145. EIE
171512 11.6N 145.6E
172282 12. BN 145.7E
leB187 12.3N 145.9E
1S6387 12.5N 145.8E
1E11S3B 14. Bfl 146,6E

70etE
70EIMB
700rm
700m
7BBm
7EBK3
7EBf’E
7BBf’El
7EBm
?emm
7eBm
7E0~

2963
3028
3EB8
3050

i
9

10
11
12
13
14
15

230 57 148 18E
3012
3044
3054
3B47
3051

188 69 BSB 10
5B 150 18 268 43 138 20
46 228 3B 2BB 41 168 2EI
50 240 30 290 26 246 30

28e 43 23E 38
16
17

19B115 14.8N 147. IE
198335 15. BN 147. @E

3043
3035

4016068 1S84410S34S
35o4B 15 15B 4BE15B m

RRDRR F 1=S

EYE RRDO13-CODE
s:% DIRM 12SLFIR TDDFF

FIx T1tE FIX
NO. (z) POSITION RI?DRR RCCRY

RIID!4R
POSITION

SITS
IAMI NO.

9121S
9121S
9121B
91218
9121E
912US
9121S
9121e
9121B
9121S

COP2’ENTS

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N M4.9E
13.6N 144.9E
13.6N 144.9E

1 171416 11.4N145. EE L9ND POOR
2 171435 11.6N 145.8E LRND POOR
3 171635 11.7N 145.7E LRND POOR
4 17171B 11.7N 145.5E LllND F@IR
5 171835 11.7N 145.5E lJ3ND FI?IR
6 171935 12. BN 145.5E LIIND FQIR
7 172E35 12.3N 145.3E Lf3ND F91R
9 1S1035 13. IN 146.5E L9ND GOOD
9 lEI1llB 13.2N 146.5E LRND Fil IR

19 18213S 14.@N 146.5E L9ND F!AIR

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E12 LPSti N

NOTICE - THE 17STERISKS (*) lND ICIY7E F 1%S M4REPRESENT9TIVE FiND NOT USED FOR BEST TIWICK PURPOSES.
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TROPfCFIL STORM HOLLY
9EST TRACK DRTFI

24 HOUR FOREC9STSEST TRRCK LJIRNING
cDDnDc

4S HOUR FORECGST
ERRORS

72 HOUR FORECFIST,
ERRORS

POSIT WtND DST WIND
B.
8.
0.
5.

m~WNR POS1T
Li429!3BZ5.6 162.7L
EM2986Z 6.1 162.3
8429122 6.4 162.8

6.7 161,7
0436802 7.1 161.3
S143W36Z 7.8 1621.5
e43B122 E.S 159.6
04381ez

ltND
20
25

. ... ..-
POS17 wIND D5T WIND POSIT

E.a 0.0
B.0 0.0
B.8 E.B

11.3 154.2
11.6 153.4
11. E 152. B
11. B 150.2
12. B 144.7
13.4 141.2

WIND
B.
0.

DST
-0.
-0.
-0.

187.
167.
125.

32:
567.

WIND
‘a.

POSIT WIND DST WIND
0.0 0.0 0. -8. 0.
E.@ e.a 0. -E. 0.
0.0 0.0 B. -0. 8.
9.9 157.6

0.0
0.0

0,
0.

-0.
-0.
-0.
13.
19.
21.

0.
B.
0.
a.
0.
0.
0.
0.
B.
0.
0.
0,
0,
B.
0.
0.
0.
0.
0.
B.
5.
5.
5.
5.
5.
5,
5.

10.
5.
0.
B.
5.
0.
0.
e.
0.
0.
0.
0.
0.
e.
B.
0.
0.
8.
6.

8.8 0.0 0. -0,
B.B 0.0 0. -0,
a.a 0.8 0. -a,
2!.3 16a. E 4a. 111,
e.e 159,4 4a. 133,

B.
e.

2a.
20.
25.
35.

25 a.a a.e
6.8 161. s
7.a 161.8
7.5 16a.7
a.5 159.7

El.
3a.
30.
30.

E.
60.
60.
6a.
7a.
75.
75.

a429 I EZ 3a
30
3a
35

50.
50.
50.
60.
65.
65.
65.

5.
0.
a.
5.
5.

la.
10.
15.
20.
25.
10.
10.
10.
15.
5.

la.
15.
15.
15.

::
15.
15.
15.
20.
10.
5.

la.
10.
0.
0.
e.
B.
%.
0.
e.
a.
0.
B.
0.
a.
0.
0.

la.3 156. E 289. 5.
207. 5.
136. 15.
165. 25.
285. 25,

9.8 158.5 40. 131, la.2 156.1
il.2 153,7
12.2 149.6
12.5 146.8
11.4 146.3

6.
24.
42.
26.
13.
35.

I,0.2
.1.3
.!.0
.0.2
,B.3
0.s!

157. a
154.3
152,4
151.1
15a.3
149.1

116.
IEB.
136.
91.

9.1
9.3
9.3
9.4
9.5
9.7
9.e

158.3
157.2
156.3
155,2
154.1
153.3
152.6

35
40
48
45
45
45

9.2 158,7
ia. o 157.3
9.5 1s5.9
9.s i55. a

ta. a 153.8
9.7

35.
40.
4a.
45.
45.

a5alaaz
85 B1F36Z
e5a I 122
a50 I I 82
a527200z
E5E206Z
8582122

I
I
1
1
1
1
I

30.
35.
35.
35.
15.

z:

12.3 141.4
12.4 140.9
12.8 139.6
11.7 14a. El
11. e 140.2
11.9 139.1
12.4 139.3

75.
75.
75.
75.
5s .
55.

526.
53a.
597.
sla.
527.
580.

48.
40.
40.
40.
20.

91,
130.
133.

124.
171.
IB2.
159.
65.

11.5 145.6
11.8 144.2
il. a 145.4
11.1 144.6
11,2 143.7
11.4 143.5
11.3 144.1

70.
78.
7a.
5a.
50.

%:

3a6.
3!22.
3aa.
322.
363.
363.
316.

6a.
65.
45.
45.
45.
5a.
40.

153.2
152.3
isl. s
15a. e
15a.4
150,6
149. a

6.
la.
ia.
30.
36.
13.
53.

a.z
a.4
0.6
B.6
a.fi
a.9
a.9
1.8

149.6
14E.7
147.8
147.5
]47. a
149.2

45 9.s 45.
45.
40.
40.
35.
35.
35.

9.9 151. B
!8.0 151.3
18.1 151.0
la.3 15fJ.8
10.4 15a.7
18.6 15B.6

45
4a
48
35
35
35

9.9
la.1
lB.2
la. z
]a.4
10.6

a5a2i8z
0583EIOZ
a5e366z
8583122
e5a3 Iaz
0584Eaz

68.
65.
55.
60.
60.
60.
60.
65.
65.
55.
5a.
50.

551. 3B.
35.
25.
30.
35.
35.
35.
45.
45.
35.
30.
30.
39.
15.
10.
2s .
15.
0.
0.
0.
B.
a.
B.
a.
B.
0.
El,
0.
0.
8.
0.

2a. 12.1 148.4 4se .
269.
417.
323.
254.

51.
63.

Ile.
68.

136.
171.
14a.
206.

e6 ,
66.
e9 .

1
1
1

11.4 146.7
IL.8 144.3
12.4 145.3
12.6 145.8
12.8 14s,4
12.2 147.8
12.5 145.7

45.
50.
55.
55.
55.
60.

146.
276.
204.
161.
34.
33.

la.
15.
25.
25.
25.
30.
35.
25.
25,
30.
3a.

11.7 143.3
13.2 140.4
13. E 141.4
12.9 142. a
12.6 144. a
12.7 143.9
12.8 142. a
12.9 142.4
12.7 144.2
12.8 143.7
13.1 142.2

147.6
14S.8
149.2
149.9
149.2
14s.4
147. s

45. 137.
61.
45.
45.
21.
35.
46.
19.
24.
25.
65.

8.
43.
72.
-0.
-8.
-8.
-8.
-a .
-e .
-0.

15a.4 17. 50.
5a.
5a.
5B.
50.

10.7 15e.s
11.0 159.3
11.3 149.9
11.3 149.7
11.3 149.5

35
35
35
35
35
35
35
3a
30
30

11. B 158.6
11. I 15a.5
11.2 158.4
11.4 15E.8
11.6 149.7

40.
40.
40.
40,
4a.
4a.
40.
40.
35.
30.

19.
13.
3a.
19.
21.

2.0
1.7
1.E
2.1
2.2

8584062
0584122
B5a41az
e5a5a8z
05E5E6Z

1
1

6a. 77.
se.
5B .-
84.
82.

13B.
39.
4s.

115.

45. 12.7 145,8 5B.
12.3 146,2 58.
12.5 145.9 5S7.
12.6 145.8 58.
12,5 !45.4 35.
12.6 142.5 38.
13.1 141.2 35.
13.2 141.7 35.
B.e E.B a.
0.0 0.0

11.4 149.2
a585i2z 11.5 149.6
B5@51eZ 11.6 14S.7
B586EeZ 1i .7 14s.4
6586862 11.7 147.9
8586122

11.3
11.4
11.6
11.7
11.7

149.s
149.5
149.1
146.6
147,8

36.
30.
23.
12.
6.

1.8
1.9
2.1
2.a
2.0

14s.2
147, e
147.1
147.3
145.2

45.
45.
4s .
35.

50.
13. a 142. EI 3s.
13.3 139. S 3B.
13.7 136.3 45.
14.1 136.1 35.
B.@ 0.0

1
1
i
1

1s .
10.
15.
15.
El.

11.a 147.4
Il. @ 146.8
11.8 146.2
11.9 145.3
11.9 144.6
11.9 143. e

3a 11.9 147.2 3a. 13.
12.8 147.1 38. 21.
12.1 146.2 25. IB.
e.a B.o e. -8.
8.6 E1.e e. -e.

2.5 144.2
2.6 144.8
B.e 8.8
a.a e.a

38.
373.

0.
8.
6.
a.
0.
a.
0.
a.
0.
0.
0.
0.
0.
0.

eseslez
B507eez
E15B786Z
Q5a712z
e5B718z
esaeeaz

-8.
-B.
-0.
-8.
-8.
-e .
-0.
-0.
-B .
-a.
-e .
-a.
-a .
-a.

0.
8.
a.
a.
8.
e.
a.
0.
a.
a.
a.

-0.
-a.
-a.
-B.
-a.
-a.
-0.
-a.
-a.
-a.
-8.
-a.
-a.
-a.

a. a.
a.
0.
B.
8.

a.e a.a
a.0 0.0
B.E e.a
a.a FI. B
a,a 0.0
e.a a.a

0.0
o.a
a.a
e.a
a.0
fs. a
a.0
0.0
ma
a.a
a.o
8.0

0.0 a.e a.a
a.a
a.a
a.a
a.a
a.a
0.0
a.t3
a.a
a.a
a.e
a.a

a.

::
a.
a.

a.a
0.0
‘a. 0
a.a
a.a
0.0
e.a
ma
ma
a.a
0.0

a.a a.
a.
a.
a.
a.
a.
a.
a.
0.
a.
a.

-0.
-8.
-a.
-0.
-a.
-a.
-6.
-8.
-a.
-a.
-a.

:::
8.0
a.a
a.a
a.a
e.e
a.a
a.a
a.a
8.8

a.e
a.a
a.e
a.a
0.0

lz. a 143.1
12.3 141.9
12.4 140.8
12.4 139.9
12.5 139.3
12.6 13S.5

2a
20
2a
20
2a

a.a
a.o
0.0
a.a
ma

a5asB6z
a5ea12z
asaamz
a589uaz
e5a9a6z
a5a9i2z

8.
0.
a.
e.
a.
a.
a.
a.

-a. 8. a.a B.0
B.B a.a
13.o a.o
a.si ma
a.o a.o
8.72 a.a

-8.
-0.
-8.
-8.
-a.
-a.

a.0
B.B
E.B
e.a
a.a
a.a

B.
a.
a.
a.
a.

2a a.zi
12.7 137.0
12.9 137.2
13.2 136.4
13.4 135.8

a.a
0.0
e.a
a.e

a5a91ez
e51aaaz
F3S1EE6Z

::
a.0. e.a a.a

I?LL FORECRSTS
IARNG 24-HR 42-HR

22, a6. le7.
12. 36. 38.

lWPHOONS LHILE O~R 35 KT5
LRHG 2;-HR 4S-HR 72-HR

a. a. a.
B. a: a. B.

0. a. a.
:: a. a. 0.
a B 8 a

72-HR
2S4.

46.
31.
31.
29

OW FORECAST P06 IT ERRUR
W6 RIGHT 9NGLE ERROR
(A% INTENS lTY mGN ITUDS ERROR
IV& INTENSITY’ B1fM
NUmER OF FORECI?ST6

2. 12. 21.
21.

3;. ~’ 29

DISTI?NCE TRW7SLSD SY TROPIC9L CYCLONE 1S 1711. Nti

#AZRfiGE SPEED OF TRUPICtlL CYCLONE IS 6. KNOTS

TROPICRL STORM HOLLY
FIX POSITIONS FOR CYCLONE HO. 3

Sf77ELLITS F 1=S

FIX TIt’E FIX
NO. (z) POSITION flCCRY

PCN 5
PCH 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 3
PCN 3
PCN 3
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PcN 5
PCN 5
PCN 5
Pcu 5
PCN 5
PCN 5
PCN 5
PCN 5

DVURRK CODE SIITSLLITE COFT’EHT6

IHIT 09s

ULCC S.BN 161.2E

ULCC E.2N 16B.9E

SITE

26eaae
27a327a
271200
27212S
2aa386

4.5N
4.3N
4.’5N
4.9N
4.9N
5.4N
5.8N
5.5N
5.6N
5.7N
5.9N

163.6E
161.2E
162.6E
161.9E
162.3E

T1. a/l. a Gt!s
T1 .5/1.5 /DO.5/27HRS GP?3

72.5/2.5 /D1. B/21HRS ~~R6
Gft3
Gm
NO(W16

T1 .5~.5 /111.B~4NRS 8~R6

PGTU
PGN
PGTW

2
3
4
5
6

PGTw
PGN
PGTLI
PGTIJ
PGTw
PGN

161. F2E
16a. aE
16a.4E
162.5E
162.3E
162.6E

7
e
9

la
11
12

PGN
PGTW
PGTLI
PGTW
PGTW

6.EN 162.8E
6.4H 163. lE
7.EIN 161.5E
7.7N 161. OE
13.BN 160.5E
B.5N 159. L7E

13
14
15
16
17

GHS
GNS

PGTIJ
PGTW
PGTLJ
PGTW
PGTW
PGTIJ
PGTw
PGm
PGTw
PGTIJ

NoRa6
NOR(I6
Gm
Df’!SP37

la

E
21
22

13.4H 159.4s
9.2N 15a.5E
9.3N 15S. IE
9.5N 157.9E
9.3* 157. IE
9.3N 156.6E
9.5N 155.9E
9.5N 155.7E

la. aN 154.9E

23
24
2s
26
27

ala3aa
em9aa
a]09e0
131lzae
al 16eB
a]2m0

PGTIJ
PGTW
PGTw
PGTw

9.8N 154.3E
le. aN 154. aE

GME
Gm2a
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29
30
31
32
33
34
35
36
37
m
39
48
41
42
43
44
45
4X
47
4s
49
50
51

012139
eztiem
020300
020900
021200
E216E0
022115

lB.EiN153.9E PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PC)+ 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 3
PCN 5
PCN 6
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 3
Pcti 3
PCN 5
PCN 5
PCN 3
PCN 5

FLT
LW.

150EIFT
1500FT
70Eln3
7BElrm
7B0rm
70atm
7Ei8m
78BI%
?Emrm
70 F3f’@

1500FT
7Eaf’e
?Eefa
7eElm
?eetm
7e0tm
7mn’sl

i58BFT
7e0m

‘72.5 =.8 AJW.SZMHRS
N09R6
Gffi
Gm
Gfti

PGTw
PGTw
PG71J

9.8N 153.5E
9.9N 153.2E

10.4N 152. BE
IB.3N 153.5E
IB.3N 153.5E

PGN
PGW
PGTW
PGTW
PGTIJ

GPK
Nom16
Gm
Gtt3
Gffi

lB.2N 158.8E
lB.3N 15Ei.7E
lB.3N 15EI.EE
18.4N 149.5E
lE.3N 149.4E
lB. EN 151.8E

T3. W3,B ~.!5/21HRS

030300
030900
030955
031200
031600
032022
E148000
040300
048900
040932
041200
041600
042211
B422 I I
050000

PGTIJ
PGTLI
PGTIJ
PG~
PGTw
PGTld

NDRR6
GMS
GH3
DmP37
G?lS
Gm

11.2N 15E. sE
IL3.9N 15E.13E
11.2N 15E.6E
11. fiti 15B.5E
12.3N 15B.5E

T3. a/3. B /sa. B&27HRs
PGTu

G% PGTW
PGTW
PGTW
PGTW
PGTcJ

11.3N 151. lE
11.9N 151. lE
12. BN 151.6E
11.5N 149. EE
11.3N 149.5E
11.6N 149,7E
11.2N 149.7E
11.3N 149.3E
11.7N 14B.7E
11.7N 148.4E
11.7ti 148.3E

Nom16
Gm
Gf45
Nolw16
NORF16 INIT 0SS

T2 . 5= .8+&t3. WZ2HRS
T3. B/3. E RODN

PGTW
PGTLJ
PG7TI
PGTW

GtE
GP!S
NOFF16
Nolv16
NO$li3S

52
53
54
5s
56
57
58
59
60
61
62
63
64
65

05B9a9
052148
952149
060800
060300
060900
061828
061200
061600
062125
070000
070300
870600
071005
072244
068308
090300
100380

T[f’E
(z)

290153
300101
EIEI137
810345
011805
012147
028116
028346
021305
021531
030129
030344
83133s
031554
040116
$340483
041604
050105
850356
851555
060412
070042

T2. W2.5 AIB.5~4NRs
T2. W3.8 /ltl.W24NRS RODN

PGT7J
PGTU
PGTw
PGTLI

11.7N 148. lE
12. IN 147.6E
11.7N 147.5E
11.8N 147.4E
12.EiN 147.2E

GNS
Gf?3
NOUR6
Gtt3 PGTLI

PGTLI
PGTw
PGTIJ
PGTW
PGTw

12. E!N 146.4S
12.EIN 146. lE
12.EN 145.9E
12. lN 145.5E
12.EN 144.8E
12.8N 143.4S
12.4N 142.6E
12.6N 13EI.9E
13.3N 136.lE

T1 .8/1.5 All .EW24HRS

TO. WB.5 AII.SJ24HRS

NOFN16
Gm
Gm
Gffi

66 PGTW
PGTw
PGTw
PGTW
PGISd

67
68
69
70

FIX
No.

;
3
4
5
6
7
e

1:
11
12
13
14
15
16
17
18
19
20
21
22

GtlS
GRS
G?6

AIRcRRFT F 1=S

FIX
POSITION

?Eiete
HGT

OBS
mLP

mx-sFc-lANo
WMRGr’RtlG

mX-FLT-L%t-LND FICCRY EYE
DlRAEL/8RGiRNG NRV~T SHRPE

EYE ORIEN-
DIRtV7HTIOll

SY2 THP (c)
DLIT/ IN/ DPzSST NO.

1
2
3
3
4
5
5
5
6
6
7
7
B
e
9
9
10
11

:;
13
14

5.8N 162.7E
7.2N 16i.3E
9.2N 156.9E
9.3N 156.5E

1003
IEB3

20290 15
35 930 28
4E elsl 45
-m 33E 28

636 23 2S8 15 2 3
1404Ci03B4tl 152
070 46 810 45 10 5
2EIE 25 13B SD 7 5
B5B 35 330 38 5 2
186 45 E98 lB 2 3
120 54 030 10 4 3
B28 27 388 25 8 3
330 25 27B 20 3 3

+25 +26 +25
+25 +25 +25 28

308i
3070 le02

997

997

+11 +13 +9
+11 +12 +12
+12 +14 + B

9.4N 154. BE
9.6N 153.5E
9.SN 153. IE
9.9N 152.9E

lB. BN 151.8E

30S2
305?
3074
3055
3118

S5 13B 15
55 030 5
55 650 18

CIRCULRR

CIRCUL!AR

12

15

20

+11 +15 +7

lB. EIN
IB. BN
10.2N
11.2N
18.7N

151.4s 3107 10B2
999
997

25E 23 IIE 45 5 S CIRCULtlR
300 25 228 58 2 2
270 31 060 7 2 2
526 30 B9E 15 15 6
15E 35 B6E 16 5 5

+10 +12 +11
15B.9E
150.9E
150.5E
151 .EE

15 220 40
30 040 303073

3106
3097

+13 +17 + 7

+16 +11 +le

+11 +13 +8
+14 +12 + 8

+13 +14 + 6
+11 +13 + 9

+11 +9 26
+26 +27 +24 27

11. IN 150.6E
15B.5E
150. IE
149.7E
149.9E

3069
3066
3080

35 34B 15
5B BIB 30

350 20 270 40 6 5
B9e 37 B2e 5El 6 10
B6B 20 35B 9Li IE 3
02B 3B 27B 4E 5 7

997
1001
1001
18BB

35270 40
45 838 653093

3181
313e

140 27 030 90 5 7
2BB 31 130 36 10 5
270 21 e7E 3B 5 5
ii3B 2832835 53

12.2N 149.3E
11.5N 14SI.lE
11.BN 146. @E

7BBm
7BBm

15eBFT

1004
la04
1005

30 360 30
15 048 15

lND ICWE F!= UHREPRESENTIITIVE IWO NOT USED FOR BEST ‘6RRCK PURPOSES.NOTICE - THE RSTERISK5 (x)
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BEsT TRQCK

TYPHOON IKE
BEST TRi2CK Df4T17

l$lRNtNG
ERRORS

WIND 0S7 WIND
B. -e. E.

24 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
6.0 0.0 B. -0. 0.

4S HOUR FORECf4ST
ERRORS

POSIT WIND DST WIND
E.0 0,0 0. -8. 0.
0.0 0.0 0. -0. B.
E.e B.a B. -8. a.
0.8 0.0 0. -0. 0.
B.@ e.si a. -a. 8.

72 HOUR FORECRST,

DST
-0.
-0.
-8.
-0.

IJINO
0.
B.
0.

MVDW’NR POSIT WIND
BSS718Z 16.7 11S.7 2@
E16@3E@Z 17.4 117.3 28
B68EE16Z 17. S 115.8 2S
8608122 17.9 114.3 25
B69BIEIZ 17.8 112.7 25
B6S1988Z 17.6 111.6 38
8689662 17.6 111.2 3E
B6S1912Z 17.4 111.1 30
86B91Ez 17.2 111.3 30
B61BOOZ 17.3 111.5 35
B61BE6Z 17.5 111.6 35
a61a122 17.7 111.7 4B
afilamz 17.9 111.8 4a

POSIT
o.a a.a
a.a sf. a B. -B. B.

a. -a. a.
a. -a. a.
0. -a. a.

3a. le. a,

e.B a.a
a.a a.a
E.E a.a
a.a a.a

19.1 la6.7
0. 19.5 Ia6. 1
5. IB.8 IE17.B
5. 18.6 186.6

-5. 21. a 113.5
5. 19.9 112.6

a. -a. B.
B. -a. a.
B. -a. a.

a.a a.o
a.a a.a
e.a a.a

17.7 111.3
17.7 lla.2

0.
0.
a.
a.
a.
a.
B.
a.
a.

a. -a. a.
4B. 293. 5.
35. 334. a.
40. 275. 8.
35. 298. -5.
25. 19B. -15.
3E. 1B3. -15.

a.a B.SI
a.a a.a
a.si B.B
a.a 0.0
a.a a.a

a. -8.
B. -a .
B. -a.
8. -a.
a. -a.

B.E ~.a B. -E. E.
a.a a.a B. -a. n.
B.a 0.a a. -0. 8.
B.a a.a a. -a. a.
a.a a.B B. -B. a.
a.a B.B a. -a. 0.

35. 24?. -30,
35. 2a7. -3a.
35. 3BF!. -25.
35. 453. -15.
55. 27a. la,
25. 114. -28.

6a. 177. a. 2~.~ 121.a 25. lB1. -15. B.a a,a
5a. 61. a. a.a 8. -a. B. a.a a.0
25. 32. -2B. B:Si B.B B. -B. B. B.B a.a

a. -a. a. a.a a.e a. -B. a. a.B a.B
8. -B. B. B.B B.8 B. -B. B. B.B 0.0
a. -a. a. B.B a.a a, -a. a. 6.B E.B

3a.
35.
35.
3a.
4a.
4a.

57.
65.
94.

$::
13.

17.7 I]a. a
17.6 1E19.7
17.5 111.5
17.9 111.6
17.9 111.6

B.B B.B
a.B 0.0
a.a a.a
B.B B.8

23.1 114.3
a.a a.a
a.a a.o

a.
B.
B.

-5.
0.
0.
a.

19.1
19.3
19.7
19.8
20.1
2a.5
2a.8

111.9
112.a
112.1
111.9
114.1
116.8

21.4 113.1
22.2 113.7
21.4 113.1
21.7 113.1
23.1 117.1
24.3 121.8

4D. 62. -18.
4B. 97. -15.
4B. 167. -15.
4D. 253. -26).
65. 186. B.
6E!. 124. -5.

18. B 111.6 4a.
40.
4a.

a
5s.

13.
23.
49.
13.
a.

52.

a61taoz ie.a 112.13 4a 18.1 111.6
Ie.5 111.5
1S.5 112.5
113.6 113.5
18.9 114, 1

9611862 lB.2 112.: 45
B61112Z 18.4 112.7 58
8611182 16.7 113.6 55
a612Bez 19.1 115. B 55
E1612S16Z 19.7 116.4 68

a. a.
~;: a.
-a. B.
-a. B.
-a. a.
-0. a.
-a. a.
-B. B.
-a. a.
-a. o.
-a. a.
-a. a.

a.
a.
a.
‘a.
a.
a.
0.
B.
a.
a.
a.

o.a 0.0
117.1
121.9
122.0

a.a
a.e
a.a

6a.
55.
55.
55.
45.
45.

6.
29.
18.
22.
25.
32.

a. 22.7
-la. 25a
-m. a.a

-5. a.a
-5. e.e

a.
-5.
a.

a.B
a.a
a.a

a.a
a.B
a.a

a. -a. a. 0.a a,a a. -a. a. B.a a.a
-B. a. a.a a.a a. -a. a. a.a a.B

~: -a. 0. B.a a.a a. -0. a. a.a 8.0
a61318Z 25. B 122.3 45 26.5 123.3
8614B8Z 27. EI 122.9 4S 26.9 122.6

4B.
4B.

6E.
17.

flLL FORECRST5 TTTHOONS LH ILE OVER 35 KTS
LRNG 24-SIR4S-HR 72-HR LRNG 24-HR 4S-HR 72-HR

25. 177. 276. 52a.
13. t2a. 131. 234.
3. 13. 21. 15.

-2. -8. -la, -15.

WJG FORECRST POSIT ERROR 177.” 276. 52a.
WG RIGHT f)NGLE ERROR ::: 120. 131. 234.
WG INTENSIW mGNITuDE ERROR 3. 21. 15.
W’G INTENsITY BH?S -1. -:’: -le. -15.
NumER OF FORECfi5TS 21 15 7 1 17 15 7 1

DISTRNCE TSNWSLED BY TROPICRL CYCLONE IS 13E7 . NFl

9. KNOTSFIVER!JGESPEED OF TROPICI?L

TYPHOON IKE
F rx pos tTroNs FOR CYCLONE Ho. 4

SRTELLITE FIxES

FIx
NO.

TItE
(z)

FIx
PosrTroN

16.6N 117.5E
17.8N 116.3E
lE.8N 116.7E
17.9N 116.5E
18.8N 115. BE
17.9N 114.4E
lB,lN 114.3E
lB. IN 112. BE
17.5N 111.4S
17.6N 111. SE
17.7N 111.6E
17.6N 111. lE
17.6N 111. lE
17.7N lM.9E

ilCCRY DVDRFIK CODE SIITELLITE

PCN 5 Gf?s
PCN 5 cm
PCH 5 Tt. az].a NoFlf16
PCN 5 T1. azl. a Gm
PCN 5 GIIS
PCN 5 NORR6
PCN 5 Gm
PCN 5 Gm
PCN 5 NoFlia6
PCN 5 T2 . az . a-a 1. CV24HRS Nom6
PCN 5 Gffi
PCN 5 T2. ZV2. E ml. B-=4!lRS Gb?5
PCN 5 Gm
PCN 5 Gm
PCN 5 Gffi
PCN 5 NOW-)6
PCN 5 Gm
PCN 5 Gm
PCN 5 Noae6
PCN 5 Gm
PCN 5 T2 . a- . a-i3a . W35HRS NDeR6
PCN 3 T1. O/2. ti AJ1. W24tiRS Gm
PCN 5 Gffi
PCN 5 Gm
PCN 6 Norm6
PCN 5 Gffi
PCN 5 Gm
PCN 5 T2. an. a fia. ae4iRs N09R6
PCN 3 m.a=. a Noimfi
PCN 5 T3 .a=. a m2. B27HRs Gm
PCN 5 Gm
PCN 4 Nofm6
PCN 5 Gm
PCN 5 Gm
PCN 5 Gm
PCN 5 Gm
PCN 5 T3. oz3. a /111. a724HRs NORR6
PCN 3 T3.5/3.5 /110.5 /ZIHRS Gt?3
PCN 5 Gm
PCN 5 Gm
PCN 3 NoFlR6
PCN 5 GtlS
PCN 3 Gm
PCN 5 Gm
PCN 3 Gm
PCN 3 T4. O/4. B ump37
PCN 3 T4. az4. a ma. 5/7MHRs Gm
PCN 5 Gm

COfTENTS srm

1
2

a721aa
aeaafia
aeaazz
aBa3ae
ae06aa
ai3112a
0812aa

PGTW
PGTW
RPfUINIT OBS

INIT OBS
3
4
5
6
7

PGTW
PGTw
RPm
PGTW
RPFUB

9
la
11
12
13
14

a821aa
a8z359
at32359
a9a0aa
098300
a9a6aa
a9a9aa

PGTw
RPtU
PGTW
PGTW
PGTW
PGTw
PGTW15

16
17
IB
19
2a
21
22
23
24
25
26
27
20
29
3B
31

a912aa
a9123B
a916aa
a921aa
a92336
laaaaa

17.4N lla.5E
17.4N lla.2E
17.4N l}a. aE
17.5N lla.4s
17.3N 111.8E
17.5N 111.4S

RPW
PGTW
PGTw
PGN
PGTIJ
RPPK
PGTLJ

EW LLCC
Em LLCC
ULCC 17.7N llEi. lEIacil r7

laa3aa
laa6Ba
10e9aa
la1215

17.2N 1S19.5E
17.6N 111.5E
17. SN 111.6E
17.6N 111.6E
16.4N 111.8E
17.9N111.6E
lB.8N 111.6E
lB.8N 111.9E
lB.3N 111.6E
lB.lN 112.3E
lB.2N 112.5E
]a. aN 112.6E
lB.3N 112. EE
18.4N 113.3E
19. IN 114.8E
19.5N 114.7E
19. IN 115.2E
19.3N 115.6E
19. BN 116.9E
2B.3N 117.lE
2a.4N 117.3E
28.6N 117.4S
21.3N 118.3E
21. BN 119.3E
22. IN 119.8E
22.3N 128.8E
22.8N 12a.5E
23. BN 121.4S

PGTw
PGTW
RPI’U
PGTW
PGTIJ

1B16B8
la21aa
1laa54
1 iaa54
1la6Ba
I 1a9aa

RPm
ROON
PGN
PGTW
RODN

INIT 08S

32 111152
33 Itlzaa
34 ll16aa
35 l12n3a
36 12aaaa
37 lzae31
3B 12a3aa
39 i2a6aa
4a ]2a9Ba

121129
Izlzaa
1216aa
Izzlaa
13Be0a
i3aaae

PGTLI
PGTW
PGN
PGll!
RPm
PGTW
PGTU
PGTW
RODN41

42
43
44
45

PGN
PGN
PGTW
PGTIJ
RODNINIT OBS

138

4s
47
4a

i3a39a
i3a6aa

PGTW
PGllJ



49
5B
51
52
53
54

FIX
NO.

1

FIx
NO,

1
2
3

13W9E@ 25.2N 121.9E PCM 5 Gm
13128E 25.9N 122.6E PcN 5 Gm
1316E0 26.6N 121.6E PCN 5 GME
132245 26.6N 122.5E PcN 5 NO$V?6
140SIO0 27. BN 122.5E PCN 5 T2.5/3.5-AJ1 .5~lHRS Gffi
1409EEI 28. IN 124. IE PCN 5 Gm

FIIRCRFIFT FIXSS

T1= FIX FLT 7EBPS3 08S mX-SFC-LND mX-FLT-LW-k?iD RcCRY
(z) POSIT [ON

EYE
L= HGT M5LP VELAIRGfiNG DlR/VELmRGA?NG tiFIV~T SHRPE

12144S 2E. EN 117.8E 70LV’8 2E134 967 198 61 lBE 45 3 2 CIRCUL9R

RflDFIR FIXES

T1m FIX EYE EYS Rf4DoB-cODE
(z) PosITION RRDflR flCCRY SNfIPE DZWl RSIAt?RTDDFF

12B6BE 28. IN 116.4E L9ND
138EEE 21 .9N 119.9E LRND
13B16E 22.lN 128. lE LIIND

NOTICE - THE W3TERISKS (*)

65/// ////,’
55A32 5E6 lE
5S/61 5E1614

COM15NT5

PGTIJ
PGN
PGTW
PGTW
PGTLI
PGTW

EYE ORlEN- EYE TTm (C) t6N
DIRIvv)TION OUT/ IN/ DP&ST ND.

20 +14 +17 +15 2

[ND ICRT6 F IXSS UNREPRESENTQTlb% IIND NOT USED FOR BEST TRRCK FURPOSES.

RFIDflR SITE
POSITION lJQ NO.

22.3N 114.2E 4ss05
22.3N 114.2E 45e05
22.6N 12B.3E 46744
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TYPHOON JUNE
BEST TR9CK D8T0

BEST TRRCK LRRNING
ERRORS

WIND DST WIND
e. -B. a.
0. -8. 8.
0. -8. 0.

38. e. -5.
35. a. e.
48. 26. 8.
43. 52. 0.

24 HOUR FORECRST
ERRORS

POS1T wIND DST LJIND
0.0 0.0 0. -0. e.
e.e 8.6 e. -a. E.

B. -8. e.
1?:: 12::! 5B. 133. -5.
lB, l 128.3 55. 141. -18.
19.4i 127.9 60. 167. -lE!.

4S HOUR FORECR6T
ERRORS

POSIT IJIND DST WIND
a.B 0.0 e. -8. e.
@.8 E.Ei B. -E. a.
a.e B.@ B. -B.

19. S 126.1 68. 142. -1::
21.1 125.1 65. [12. -16.

72 HOUR FORECIIST,

mm$14iR POSIT WIND
B61612Z 13.2 132.1 25
86161S2 13.6 131.5 25
R61?S=3Z 14.2 131.1 38

POS1T
S..e 0.0
8.0 0.8
0.0 0.0
14.8 13e.7
15.4 13EI.3
16.2 129.7
17.8 129.9
lB.Ll127.1

POSIT WIND DST WIND
El.@ Ei.e e. -e. e.
B.E E.fi 8. -a. 6.
8.E B.e a. -E. e.

22.4 123.4 7@. 111. -S.a61?a6z
E61?12Z
8617}82
es leeez
B61BE16Z
061B12Z
E161B18Z

14.8
15.5
16.4
17.4
1s.4
19.2

138.7
130.2
129.3
12B.2
127.0
126.1

35
35
4s
45
55
65
70
76
75
75

24. B
26.0
27.6

8.0
33.3

0.0
e.e

123.9
125.8
125. I

0.0
128.9

0.0

ru,

70,
65,

e,
30,

0,
0.
6.
a.
0.
8.
0.

@ .
0.
0.
e.
e.
0.
0.
El.
0.

‘La. w.

181. 5,
182. 0,
-B. e.

393. -20.

20.2 126.7 65. 135. -5.
24.6 124.1 65. 226. -16:
24.7 123.0 7R. 2E19. -5.
23. S 121.3 65. 145. -lB.
22.6 12B.5 68. 117. -15.
23.2 119.9 50. 133. -25.
22. B 128.2 a. 139. -3B.
24.2 121.6 !30. 55. -15.
26.3 121.9 5Ei. 17. -15.
27.8 121.8 58. 54. -18.
2S.6 121.S 45. 84. -5.
29.2 123.E 48. 76. E.
29. S 123.9 4D. 116. 5.
33.5 129.2 35. 143. 8.
33.1 12e.2 30. 58. e.

8.8 0.8 B. -E. E.
a.e 0.9 El. -e. e.
8.0 e.a e. -e. e.
0.0 0.8 0. -8. 0.

1S.9 126.1
20. E 125.8
2E.2 124.2
20.8 123.3
21.2 122.6
21. e 122.6
22.6 122.5
23.9 122. I
24.9 121.6
25.1 121.7
26. E 121.9
27.6 123.1
26.8 123.3
29.8 124.1
36.2 125.B
31.6 126.6
32.7 129.2

19.9
20.3
20.8
21.2
21. s
22.9
23.9
24.6
25.1
26.2
27.6
2EI.7
29.8
30.s
31.s
32.6

125.1
124.3
123.8
123.1
122.6
122.6
122.2
121.8
121.8

-0.
-B.
-8.
-0.
-0.

a.
0.
El.
e.
e.
El.
e.
0.
0.
B.
0.
e.
e.
0.
e.
e.

B619B0Z
B61S86Z
BS1912Z
B6191eZ
B62B8EIZ
B62@06Z
062B12Z
B62B1BZ
Et621aoz
8621E6Z
6621122
B6211Bz
e622EiBZ
0622@6Z
6622122

0.0
B.0
0.0
B.8
e.o
0.0
si. e
0.0
0.8
0.0
6.0
0.0
0.0
8.9
0.0

0.0
8,0
0.8
0.0

75 75. 11. e.
80. 19. 5.

E: 2?: -1::
55. 5. -la.

75
75
70
65

-0.
8.0
0.0
B.0
8.0
0.0

-0.
-0.
-0.
-0.
-8.
-0.
-0.
-a .
-0.
-8.

122.2
122.8
123.4
124.3
125.7
127.2

65
60
se
4D
35

0.0
0.8
0.0
n.B
0.0

e.e 13.e e. -B. e.
8.0 8.8 B. -B. E.
8.9 e.e B. -B. e.
0.0 0.8 B. -0. 0.

35 35. 24. 0.
3B. 6. 0.,129.2

FILL FORSCffiTS
bRNG fi;HR 4S-HR 72-HR

(M FORECOST POSIT ERROR 19. 227. 196.
Am RIGHT RNGLE ERROR 11. 62: 188. m.
RVG 1NT6NS lTY mGNITUDE ERROR 3. le. 15. 6.
9VG lHTEHSITY BIRS -3. -9. -1s. -4.
NUmER OF FORECRSTS 22 Ie 13 5

-3. -10. -17. -4.
21 17 12 5

DISTRHCE TRRVELED BY TROPICRL CYCLONl IS 1569. N?l

RVER13GESPEED OF TRDP ICRL CYCLONE 1S 11. KNOTS

7WHDON JUNS
FIX POSITIONS FOR CYCLONE NO. 5

SRTSLLIT6 F 1X25

FIX TItE FIX
NO. (2) mSITION COfTENTS

IHIT 0SS

INIT OBS

SITE
tlCCRY D!JTi?RKcODE S9TELLIT6

PGTLI
PGIU
PGN
PGTW
PGN
PGTW
PGTW

TD.5M.5 NolW16
Gffi
GFSS
GtT3

11.8/1.0 Nofm6
GPtS

142322
161200
1616e@
162100
162236
170600
170900
171115
171200
171600

7.eN
12.7H
12.7N
13.7N
13.OH
14.8N

131.8E PCN 5
PCN 5
PCN 5

131. EE f
13e.9E f
138.7E Pctl 5
130.3E PCN 5
13B.6E PCN 5

PCN 5
PCN 5

4
*5

6
7
s
9

Gffi15.lN
15.5N
15.5N
15.7N
16. eN

130.3E
129.6E
129.5E
129 .7E
128.7E
12B.4E

PGTW
PGTW
PGTJ
PGTIJ
PGTW
RODN

NOFM6
Gm
Gm
GI?S

PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

10
11
12
13
14
15

172180
172354
1723’34
172354
180608
180908

y4::~4. ym .E725NRS NofM6
NoRl16

T3.an:e Nom36
Gt?3
Gffi
NollR6
Gm
GMS

T5.w5.B /D1.BAMIRS NOR$36
T4.5z4. 5 ~ 1. 5-4NRS NORR6
T3.5/3.5 /D6.5Z?4HRS NOR(I6

Gt?5
GtlS

17. BN
17.7N
17.SN
lB.5N
19 .EN
lS.8N
19.4N
20. lti
2B.5N
20.3N
20 .3N
2a.4N

INIT OBS
INIT 09S

12s. OE
12s.42
126.9E
126.3E
125.9E
125.4S

RPtU
PGTW
PGTW
PGTIJ
PGTU
PGTW

16
17
18
19
20
21

181052
181600
1s2100
182331
1S2331
102331

124.9E
124.2S
124.46
124.46
124.2E
123.3E

RODN
PGTW
RPtU
PGTU
PGllII
PGTW
PGILl

PCN 3
PCN 3
PCN 3
PCH 3
PCN 3
PCN 5
PCN 5

22
23
24
25
26
27
2e
29
30
31
32
33

190000
19B608
190ss0
191029
191200

‘~91666

21. ON
21. IN
21.2N
21.3N
21.6N
22.5N

123. lE
NORR6
Gffi
GMS
GMS

T4. 5/4.5 i2B. 0=4NRS NOFtR6
Gffi

123.OE
123. lE
122.9E
122. BE
122.7E
122. EE
122.3E
122.@E
121 .EE
121.8E
121.7E
121. BE
122.5E
122.6E
122.4s

PGTU
PGN
PGTLI
PGTW
PG?W
PGTW

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

192100
192308

.200880
2ee3Be
208900

22 .8N
23 .ON
23.6N
24. SH
25.4N

GIIE
GI?S
NORR6
Gtt3
Gm

PCN 1
PCN 3
FCN 4
PCN 5
PCN 5
PCN 5

PGTLI
RK60
PGTW
PGTW
PGTIJ
PGTW
RODN
PGTW
PGTW

34
35 281200
36 2B16fM
37 202 lee
38 2 lEeee

2E1147
24.9H
25. ON
25.5N
26.lN
26.4N
27. 2N
28. 2N
2B.4N
29.7N
29. lN

GtS
PCN 5
PCN 3 T3. W3. E HLStlR6
PCN 3 T3.5/4.E 41 .O/28HRS Gffi
PCN 5 GM6
PCN 4

INIT 08S

INIT OBS

39
40
41
43
43
44
45
46
47

218R26
218308
21B9EB
211124
2112s0

122.6E
123.9E
123.4S
123.7E
124.7E
125. SE
12S.6E
125.6E

RKSO
PGTLI
PGTW
PGTW
PGTll

NOIM6
GP?E
GI?3
GtT3

PCN 5
?CN 5
PCN 3
PCN 5

211608
212108
220080
22S004
22SS04

29. 7N
30.SN
31 .m
3S.5N

n?.w2.5 AAN.5alNRS GM
PCN 5 T2.5~.E 01AEs,5~4HRS NIJW6
PCN 5 T2. W3.8 NORR6

RODN
RPfU

4s
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PCN 5 GFT3
PCN 5 Gm50

* 51
52
53

FIx
NO.

1
2
3
4
5
6
7
8
9

10
11

FIx
NO.

;
3
4
5
6
?
s
9

18
11
12
13
14
15
16
17
18

i:
21
22
23

——----- ... ---- ---
22 B9$3B 32.3N 12S.4E
2211E1 31. EIN 132. lE
2212SIB 32.6N 13B.FJE
2216BB 33.2N 132. IE

PGTW
RODN
PGTLI
PGTLI

PCN 5
PCN 5
PCN 5

No!af16
GI’S
Gm

fllRCR9FT F ImS

TltE FIX
(z] POSITION

FLT 700tE OBS
LVL HGT P?3LP

tSIX-SFC-LND mX-FLT-LkL-LWD RCCRY
VELaRGmNG DIR/WLmRG/16NG NRW?IET

EYE
SHt)PE

E= ORIEN-
D1RWTRTION

EYE TEm (C)
OUT/ IH/ OP75ST

M5N
NO.

1
3
3
4
4
5
5
6
6

17E619 14. SN 13E.8E
1SE047 17.6N 128.lE

15a0FT
?Eom
780m
70BtB
7EEm3
7BBr’B

3029
2947
2B4S
2842
2812

995

984

971

967

963

963

35 120
50 14@
60 340

30 220
238
24a
13B
B9B
090
110
34a
llB
220
210

40
se
50
65
70

17sl
14s
160
070
018

7%
35
45
32
26
25
25
19
16
20
90

45
72
72
e4

+26 +26 +26 29

+13 +17 +Ie

+16 +15 +12

+15 +16 +12

+14 +]5 +14

30
10188243 113.ON 127.7E

181318 19.3N 126. IE
181663 19.6N 125.2E
19EB16 20.5N 124.3E
19B252 2a.7N 123.9E
19124s 21.2N 123. EE
191430 21.5N 122. eE
20D152 23.3N 122.5E
20834s 23 .5N 122. 4S

84 CIRCUL9R
42

2%

30
28
15

m 340
65 030

20
25

7a 350
820
260
060
170

7BEIr8
700r8
70Bm
7B0m
7L4srm

2086
2775
2702
2766
27B7

73
EB
70
59

4: CIRCUL9R
55 CIRCULFIR
75 CIRCULllR
3 lB
4 10

45 170
65 35B

20 7
740 56 +15 +lB +14

RROflR F 1=S

T1tE FIX EYE EYE R+lDOB-COOE
SHIW’E DIRM lMLklR TDDFF

R130r3R
POSITION

SITS
W NO.

4791 s
47918
4791 El
47918
47918
4791s
47918
4791a
4791e
4791s
4791 e
47918
47918
47918
47918
4792?
479 1a
47927
4791 B
47918
47927
47918
479 ! e

(z) POSITION RRDIIR RCCRY

GOOO

POOR

POOR

191580
191600
191700
191800
1919BB
192000
192180
192280

21.7N
21 .6N
21.7N
21.LIN
22. lN
22. 2N
22. 3N
22. 5N

123. OE
123. BE
122.9E
122.9E
122.8E
122. EE
122.7E
122.6E

LRND
LFIND
LRND
LF3ND
LfiND
LI?ND
LilND

22913 53514
5/942 735B6

24.3N
24.3N
24.3N
24.3N
24.3N
24.3N

124.2E
124.2E
124.2E
124.2E
124.2E
124.2E

2@B14 5320B
20724 53586
22713 53416
10514 534BB
11714 536E7
21743 53411

24. 3N
24. 3H
24. 3N
24.3N
24.3N
24. 3U

124.2E
124.2E
124.2E
124.2E
124.2E
124.2E

LIIND
2291450214
21813 73611
21913 73611
21614 73414
le514 73315 24. 3N

24. 3N
24.3N
24. EN
24.3N

124.2E
124.2E
124.2E
125.3E
124.2E

10614 73312
1E614 733B9

Is
288580 23 .SN 122. 3E LRNO
2BB515 23 .8N 122. 3E LFIND
2EKi60B 24. IN 122. 2E LfiND
20B63B 24.2N 122. 2E LI)ND
2BB7BB 24. 4N 122. 2E LRND

.-
2271473512

15
52614 735I5
52514 7351e

is
24545 73209
S///s 73e 14

24.8N 12S.3E
24.3N 124.2E
24.3N 124.2E
24. BN 125.3E
24.3N 124.2E

20888!324.6N 122.L!E L$IND
26BS3E 24. 5N 121. 9E LRND
200980 24. 5N 121 .9E LRND
2Bl~B 24,7N 121 .5E Lt?ND 24.3N 124.2E

NOTICE - TNE RST6RISKS (*) IHII ICfiTE F 1)03 IR+REPRESENTRTIW RND NOT USED FOR SSS? TRRCX WRPOSES .
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~Hn71N KFI I v. . -----
BEST TRf3CK D13TR

~RNING 24 HOUR FORECRST 48 HOUR FOREC96T
ERRORS ERRORS ERRORS

DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
-0. e. 0.8 0.8 0. -0. e. 0.0 8.0 0. -8. 0,
-a. e. B.B e.E a. -e. e. e.B 0.E a. -e. 0.
-e. E. 8.s! 8.B e. -e. e. 8.0 8.8 e. -El. e.
-6. e. e.a 0.8 a. -e. 8. 6.9 8.8 a. -8. n,
-6. e. 8.0 e.a
18. 8. 14.2 121.9

72 HOUR FORECOST,BEST TR17CK

POSIT WIND DST WIND
0.0 0.0 B. -B. 0.
0.0 O.@ a. -8. e.
0.8 B.E n. -a. e.
0,0 0.0 E. -a. e.

I’KMDFvNR POSIT LUND
0628182 13.7 135.8 2$3
L1629BBZ 12.9 132.9 2ZI

POSIT
B.B 0.8
a.e 9.0
0.0 8.8
0.0 0.0
0.0 8.0

13. S 126.3
13.9 125.7

wIND
0.
6.
a.
a.
a.

3a.

a629a6z 13.1 13a.6 2B
EiS2912Z 13.5 129.1 25
86291BZ 13.S 127.9 25
8630002 13.9 126.6 30
863EB6Z 13. !3 125.1 35
8630122 13.7 123.7 35

0.
35.

-8.
79.

e.
5.

-5.
-5.

-la.
-le.
-15.
-20.

a.a
16. a
16.7
20.6
21.4
21.5
21.6
23.2

ci.a
117.2
116.8
115.3
115.2
I 14.5
114.0
114.2

a. -a.
120.
162.
349.
35a.
362.
298.

B,
-15.
-20.
-25.
-30.
-35.
-35.

0.0 0.0
2~.5 115.3
22.5 [15.5

0.0 B.B
B.a

;:: 0.0

B. -B. 9.

%:
35.
35.
4a.

::
B.
a.

35.
25.

0.

35.
35.

8.

::
0.
8.
B.
B.
a.
0.
a.
a.
a.
B.
a.
B.
a.
0.
B.
8.

320. -40.
3BB . -4a .

-a. a.
-B. e.
-8. a.
-a.
-a.
-B .
-B .
-a.

:::
-a.
-a.
-B.
-a.
-a.
-8.
-B .
-e .
-8.

3e.
35.
35.
30,
30,
38.
45.

35.
30.
30.
25,
25.
3a.
13.

-5.
B.
5.
a.

-5.
-10.

14.2
1s.3
16.2
15.8
15.8
16. B

121. a 3a.
llEI.2 35.
117.2 35.
116.4 40.
115. s 40.
115.2 4a.

14.2 123.6
863EIBZ 13.5 122.3 30 14.8 122.2
87816%2 13.2 121.0 3t3 13.6 121.1
0701062 13.3 119.8 35 13.6 12E.I
8781122 13.7 118.6 48 13.s 119.1
a781mz 13.9 117.4 45 14.1 117.3
87820!3214.1 116.5 5E 1

E.B
e.a
E .0
a.a
8.8
a.e
a.a
o.a
a.a
a.e
a.a
a.a
0.0
a.a
0.0
a.a

a.
El.
B.
e.
a.
B.
0.

::
a.
B.
a.

399.
-B .
-a.

14e.
24s .

-a.
-a.

-45.
a.
a.

-15.
-20.

a.

10, s
19.0
16.4
lB.2
19.2
21.4

113.6
112.1
112.2
110.?
lle.s
111.0

50.
45.
55.
55.
5a.
40.

186.
143.
62.
42.
94.

222.

-15.
-3a.
-2a .
-15.
-15.
-15.

a.a
a.a

19.5
22.8

a.B

0.0
0.0

llB. a
la9. a

o,a

a.a
a.a
e.0
a.a
a.a

14.7 115.9
14.5 115.3
14.9 114.2
15.7 113. B
16.9 113.0
u3. a 112.2

50.
60.
60.
6a.
65.

5a. e.
17, 5.
24. E.

a. -5.
17. -10,

a7a2a6z 14.3 115.5 55
e7a212Z 14.8 114.6 68
8782182 15.7 1!3.8 65
a7B3EElZ 16.7 1 [2. S 75
a7a3a62 17.2 111.5 75
6703122 17.6 118.3 7s3 17.8 lIB.4 7E.
87 Ei31EZ 18.1 1S!9.3 65 18.2 109.5 65.
a7a4aaz 18.6 ma.4 55 19. I laa.3 5a.
8784S62 la.9 12!7.6 50 19.6 la7.2 40.
0784122 19.2 106.8 45 19.2 187.8 48.

e.a a.a 0. B. 0.0
65. 62.

13.
13.
3a.
4a.

-la.
a.
B.

-5.
-la.

22.7
2a.7
21. s

a.a
0.0

llO<s
m7. a
106.9

a.a
a.o

25. 289. -25. a.a a.a a. -a. a.
40. 9B. -5. 0.0 B.E3 B. -EY. 8.
25. 161. -18. 8,0 S!.8 B. -B. B.

a. -a. a. e,a 0.a B. -a. a.
8. -a. a. a.a a.a a. -B. B.

a.a
a.a
a.a
a.e
0.0

11.
13.
-a.

-5. a.a
e.a
a. B

a.a
a.a
a.a

a.
e.
a.

-a. a. a.a a,a a. -a. a.
-ii. a. a.a 0.a a. -a. 0.
-a. a. a.a a.a a. -a. a.

a.a
0.6
a.a

e.
a.
a.

07a4mz 19.3 ias. e 35 19.4 106.0 se.
a7a5a0z 19.2 IB4.6 25 e.e e.a a.

15.
a.

QLL FORECQSTS TYPHOONS LH ILE OWR 35 KT6
LRNG 24-HR 4B-HR 72-HR

25. 131. 263. 354.
18. 114. 242. 34?.
5. 14. 27. 40.

LRNG fl;HR 4G-HR 72-HR
W/G FOREC13STPDS1T ERROR 25. 263. 354.
FW% RlGHT RNGLE ERROR 10. Iia: 242. 347.
9VG INTENS IIY mGNITUDE ERROR 5. 14. 27. 48.
IWG INTENS1lY aIRS -2. -13. -27. -4S .
NUmER OF FOREC9ST5 2a 16 9 2

DISTRNCE TR9kELED 8Y TROPICFIL CYCLONE IS m7a . Nll

-3. -14. -27. -48.
17 15 9 2

flVERFIGE SPEED OF TROPIC13L CYCLONE [s 12. KNOTS

lYPHOON KELLY
FIX POSITIONS FOR CYCLONE NO. 6

SW7ELLITE F IM23

DWIR13KCODE sm’ELL ITS COt41SNTS
FIx T[m FIx
NO. (21 POSITION SITSRCCRY

Pi2N 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 3
PCH 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PcN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 5
PCN 3
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 1
PCN 5
PCN 3
PCN 1
PCN 1
PCN 3
PCN 5
PCN 5
PCN 3

* 1 250447 S.7N 14B.BE
* 2 268436 12.6N 144.2E
* 3 27a424 13. IN 14e.6E
* 4 271a4s 13.9N 137.6E

Te.5/e.5
TI.5zI.5 m]. an4ms
T2.5/2.5 /D1.an4NRs

T1. aa. a
T1. a/]. a

NoM?7
NOIWJ7
NOfIR7

INIT 08S

ULCC

lNIT 08S
INIT OBS

INIT OBS

142

PGN
PGTW
PGTw

* 5 2e12aa 14. BN 134.6E
6 282384 12.9N 133.5E
7 2B23B4 12.aN 133.7E
B 298542 12.8N 13E!.2E
9 290988 13.5N 129.3E

Gm
NOF166
NORR6
NO$3F17
GM6
Gt16
Gt?3
GnE
Nom6
Nom6

PGTIJ
PGTW
RPtX
PGTW
PGTW
PGTU
PGTW
PGN
RPtU
PGTW
PGIW
PGTIJ
ml-w
PGTLI
PGTw
PGTIJ

18 29126LI 13.9N 128.6E
II 2916aa 13.7N 12a. aE
12 292jae 13.7N 126. EE
13 292248 14.5N 127. IE
14 292241 13,7N 126.6E
15 38E531 13.7N 124.7E

T2.5Z?.5 /D1.5/24HRs
T2.5i2.5 /D1.5/24HRs

16 3aa9aa 13.7N 123. BE
17 3eI12E 13.4N 123.6E
18 3FJ128a 13.6N 123.lE
19 301608 13.7N 122.4E
2a 3a21aa 13.3N 121.7E
21 302359 12.8N 121.3E
22 382359 12.8N 121 .5E
23 382359 13. lN 121. IE
24 818783 13.6N 12B. BE
25 EIB9BB 13.5N 119.6E

Gt16
Noi3F16
GtlE
Gm
Gffi
NoFlR6
Nofu16
NoilF16
ND(IFI6
GNS

73. a~ .a+ma. szwrss
T3. aa. a
T2. 5A? .5+z3B .a/25HRS

PG7W
RODN
RPm
RPtK
PGTW

26 811857 13.4N 119.3E
27 811857 13.5N IIB.9E
2B al12aa 13.7N lIB.9E
29 011686 13.6N 117.6E
3a a121aa 14.1N 116.6E
31 812336 14.8N 116.5E

Noill16
NOW76
Gt!5
GN5
Gti5
NO13R6
NORI16
NoM17
Gm
GfU
GM6
GME
Gt6
NOIX16
Nowi6
GtS
GtK
Gt!S
Gt!5
GtK
GMS
Gm
NORR6

PGTW
RPtK
PGTW
PGTLI
PGTw
RODNT3. aa.a fia.a2mRs

T3. 5fi .5 /D8 .5&WHRS
T4. EI/4.8+/Dl.5/31HRS

32 a12336 14.BN 116.4S
33 828649 14.2N 116.5E
34 820900 14.7N 114.7E
35 e212aa 14.7N I 14.3E
36 a216aa 15.4N 113. BE

RPIU
PGN
PGTLI
PGTw
PGN37 e2218B 16.5N 113.4S

3B Ef3EN3EIEi16.9N 112.7E
* 39 03aa54 17.5N 113. BE

48 a3aa54 16.BN 112.6E
41 a3a3aa 17.lN 112. iE

PGTL!
RODN
RPI’X
PGTIJ

T4. e/4. a ml ,a/aHRs
T4.5/4.5 A18.5/lEHRS
T4. 0z4.a-na. 5~7HRs

42 a3a6aa 17.3N 111<5E
43 a3a9aa 17.4N 111. aE
44 a3t2aa 17.6N lla.5E
45 a3168B 17.9N 189.7E
46 B321EIfi la.4N lBa. SE

PGTIJ
PG71J
PGN
PGTW

47 a4eaaa IB.6N laB. aE
46 a4ea3i IB.3N 18B. IE

PGTw
RODNT3. 5/4. a-~ .5/24HRS



49 ‘G403ea
5B B4B6eE

lE.7N 107.7E
lE.9ti lt37.5E

51 B48625 19. eN 1B7.6E
52 04909 19. @N la7.2E
53 841208 19.2N 166.9E
54 041688
55 84218EI

19.3N 186.2E
19.4N 1E5. EE
19. IN 1B4.6E

FIX T1tE FIx
No. (z) POSITION

1 3BE38E
2 811311
3 811683
4 B2E 143
5 B2@41a
6 021323
7 B2 1680

FIX T1f’E
ND. (z)

I e 105BB
2 BlE!9eo
3 81 130B
4 a114ElE
5 Ell 1580
6 El 150E
7 Olleee

13.9N 126.3E
13. eN 118.6E
13.9N 117.7E
14.2N 115.9E
14.2N 1 15.8E
14.9N114.7E
15.4N114.2E

PCN 5 T3 . 5/4.@-/w .5/24NRS GltS
PCN 1 Gffi
PCN 5 T3 . 5fl.S &k3 . Ev86HRS N09R7
PCN 3 GK6
PCN 5 Gt?3
PCN 3 GWs
PCN 3 Gffi
PCN 5 T1.8/l.5-/lJ2.5 /2lHRS Gm

illRCRRFT FI~S

PGTIJ
PGTW
RODN
PGTW
PGTw
PGllJ
PGN
PGTW

FLT 7EEI’E OBS mX-SFC-LtfD mX-FLT-LW--L.ND 9CCRY
LVL

EYE EYE ORIEN- EY2 TEm (C)
NGT MSLP VEL/BRG/RNG DlR/%EL/BRGmNG NFIV/TET SH9PE DIiW’lflIITION OUT/ Itl/ DP/SST

150BFT
7aEm 3!321
7EEPKI 3E26
7BBm 2954
7E8tW 2924
7E8tS 2B92
7EEP232B83

FIX
POiiiION RllDQR slCCRY

14.4N 119.3E LFIND
13.7N 119.4S L9ND
14. IN lIEI. SE L9ND
13.7N 118.2E L9ND
14.lN IIS.6E LFIND
13.7N 118. lE L9ND
13.7N 117.5E LRND

1002 3E 110 55 16E 33 898 100
090 59 340 55

991 236 36 178 2B
65 340 38 1B8 7B L13E ID

9s 1 45 270 15 B2E 35 33E 3EI
19a eB laE 44

975 Is@ E12 217a 37

R$)DRR F I)ES

EYE EYS RflDOB-CODE
SHOPE DIfItl IWJARRTDDFF

35 +25 +25 28
47
85 +11 +12 +11

10 2
53 CIRCULRR 28 +11 +11 +1]

18 I
B2 CIRCULRR 17 +13 +14 +13

RFIOIIR
CO~NTS POSITION

Ieew ///// EYE 68 PCT Cl OPEN E
3034/ /////

16.3N 12B.6E

68341 /////
14,6N 129.2E
14.8N 12E.2E

1163/ 4291S EY5 5E PCT EL OPEN NW IS.3N 12E.6E
60371 ///// 14.8N 12E.2E
1B6W 42710 EYS 50 PCT Cl OPEN W
lB91/ 52619

16.3N 128.6E
EYE 5E PCT Cl OPEN W 16.3N 12@.6E

I?SN
NO.

:
5
6
6
7
7

SITE
w No.

98321
9S426
98426
98321
98426
98321
SS321

NOTICE - TNE tJSTER[SKS (*) INDICRTE FI)c3 UNREPRESENTIITI%E $lND NOT USED FOR BEST TRRCK PURPOSES.
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—--.. . ---- .. ..
lKUYILl+L > lUKl_l LTNN

BEST TRFICK D9T(I

BEST TRRCK IJRRNING
ERRORS

WIND DST WIND
B. -a. 8.

24 HOUR FORECFIST
ERRORS

POSIT WIND DST WIND
B.E E.B B. -e. e.

4B NOUR FOREC6ST
ERRORS

POSIT WIND DST WIND
e.a 9.6 a. -a.

72 NOUR FORECRST.

POSIT W!ND DST WIND
E.B O.@ a. -a. E.

mmW+lR POSIT WIND
E7E 1002 8.6 139.7 15
0781062 9.0 138.0 15
0701122 s

POSIT
0.0 0.0
B.a E,a
0.8 0.0
8.0 0.0
0.0 0.0
E.a Boa
0.0 0,0

13.2 127.9

0.
0.
B.
0.
0,
0.
0,

-5,
10.
10.
15.
15.
15.

0< -0. 0.
0. -0. 8.
0. +3. El.
0. -0. 0.
E. -E. @.
B. -0. 0.

25. 189. -5.

0.$3
a.o
0.0
0.8
0.0
0.0

15.3

0.0
0.0
0.8
0.0
0.8
0.8

0.
0.
0,
0.
0.
0.

25.

-a. a.
-a. 0.
-a. 0.
-0. a.
-8. E.
-b. 8.
64. -20.
67. -5.

108. -[0.
144. -5.
146. 5.
1E9. 18.
95. 5.

e.E 9.E E. -E.
E.B E.6 E. -a.
0.0 E.E 0. -0.
0.0 0.0 0. -B.
0.0 e.E Q. -E.
8.0 0.0 E. -E.

16.9 llEI.6 321. 91.

0.0
0.0
0.0
8.8
0.0
8.0

18.5
18.5

0.0
0.0
0.0
0.0
0.0
0.0

114.8
112.5

0.
0.
0.
e.
0.
B.

35.
65.

-0.

:;:
-B.
-0.
-0.
87. -

172.

0.
0.
8.
0.
0.
0.

.15.
15.

9.2 136.4 15
0701182
87B200Z
E7B2B62
E7E12122
8782182

9.4 134. E 15
9.6 133.2 Za

lF3.@ 131.2 26
11.5 129. EI 25
12.1 128.5 30 122.4

13.6 122.8 40.
15,7 119.9 35.
16.5 IIB. EI 35.
17.8 11s.9 4a.
17.3 117,2 50.

!5.2
17. s
19.4
20.9
20.8
19.7
20,2
21.4
22.9

8.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0

E17E3B6Z
8703122
0783182
0704a0z

2B.2 112. E
23. EI 112.2

0.0 a.~
a.~ a.a

78.
30.

e.
a.

129. 20.
164. -25.
-0. B.
-0. 0.
-0. 0.0704862

a78412z
B7e41az
07B508Z
B7E5E6Z

!5.2 121.7 45
15.8 121.2 4a
16.4 128.1 35
17.2 119.1 a
18.2 lI?.B 45
18.9117.1 58

16.8
17.0
ls.s
20.0
21.6
22.4

117.0 50. 15. 0.8
E.B
8.0
0.0
8.0
a.0
8.0
0.0
8.0
e.a
0.0
a.o
a.o
a.a

0.0
0.0
8.0
0.0
0.0
0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
n.%

‘d.
11!3.235. 13E.-15,
117.2 58. 92. 0.
115.8 65. 6. 15.
112.4 66. 135. 18.
111. B 35. 151. -2B.

14,8 65. 32. 10.
12.5 65. 28. 10.
lB.2 25. 135. -2E.
B.@ B. -8. E.
8.0 0. -0. 0.
B.0 a. -0. a.
0.0 0. -0, 0.
0.0 0. -0. 0.
0.0 0. -B. 0.
0.0 a. -0, 0.
a.a a. -a. B.
a.a a. -a. 8.
a.a a. -a. a.

a.
e.
a.
0.
E.

-a.
-8.
-a.
-a.
-8.
-a.
-a.
-e.
-a.
-0.
-0.
-a.
-8.

a.
a.
a.
a.
a,
a.
0.
a.
a.
a.
a.
0.
a.

19.2 116.6 58. 33. a.
a7fJ5113Z 19.6 115.8 5a 19.8 115.6 4S. 16. -5.
a786aaz za.o 115.1 5a 2a.5 114.8 45. 34. -5.
0786a6Z 28.2 114.3 58 28.6 113.9 4a. 33. -la.
0706122 28.7 113.8 55 21,a 113.5 45. 25. -la.
0786182 21.3 113.B 55 21.3 112.9 45. 6. -IB.

22.6
23.2

0.0
a.0
o.a
a.e

111.3
111.7
a.a
8.0
a.B
a.e

25.
25.
a.
0.
0.

122. -3a.
e7. -2a.
-a. B.
-0. a.
-8. 0.
-0. 0.
-0. a.
-0. B.

a.
0.
a.
a.
0.
e.a7a7aaZ 21.9 112.4 45 21,9 112.4 35. a. -m.

a7a706z 22. E 111.4 3g 22. B 111.6 3a. II. a.
a7B712z 23.5 lla.1 20 a.o 8.8 a. -a. a.

a.
a.
0.

a.e
o.a

a.a
a.a

0.
a.

OLL FORECt!S73
mNG 24-HR 4S-HR 72-HR

AVG FOREC9ST POSIT ERROR 26. 1a4, 102. 13B.
W& RlGHT RNGLE ERROR 14. 34. 55. es.
IVJG lNTENS ITY mGN ITUDE ERROR 5. 12. 13. 19.
WJ6 INTENSIIW B117S -2. -6. e. -1.
NumER OF FORECRSTE 19 14 10 4

DISTIINCE TRQ~LED BY TROP1Cf3L CYCLONE IS 1992. Ntl

iVJERRGE SPEED OF TROPIC9L CYCLONE IS 13. KNOTS

TYPHOONS WI ILE OWR 35 KTS
LRNG 24-HR 4B-HR 72-HR

0. 0. a. 0.
B. 0. a. 0.
0. 0. a. a.
a. 0. a. a.
a B 0 0

TROPICflL STORM LYNN
FIX POSITIONS FOR CYCLONE NO. 7

SWELL HE F 1=S

FIx
NO.

TItls FIX
(z) PDS1TION IICCRY

PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PcN 5
PCN 5
PCN 4
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5

DVURf3K CODE SATELLITE COI?$5NTS SITS

1
*2

3
4
5

3ae53 I
012336
a2e51a
020510
02B90B
a2m34
a212ea
02 !600
a221aa
022313
030300
03a6aa
03090a
a312a6
031600
832]aa
tuaaoo

7. 4N
9.ON

Ia. aN
la. BN
la.3N

143. lE
134.6E
131 .3E
132.6E
130.5E

11. BN 129.9E
12.2N 129.3E
13. BN 127.9E
12.4N 127.2E
12. aN

TE1.5/8.5
NOl197
Nom6 lti IT OBS

PGTW
PGTLJ
PGN
RPtx
PGN
PGTw
PGN

NOF197
T1. o/l. a NOFW17 INIT 08S

Gm
Noim6
Gtt5
Gffi PGTIJ

PGN
PGTLJ
PGTw
PGTU
PGTIJ
PGN

T2.5zZ.5 02.0 K?4NRS ~~96
Gm
Gm
Gm
GflS
Gffi

126. EE
126.2E
125.4s
124.9E
124.3E
123.8E
122.5E
121.9E

11
12
13
14
15
16
17

12.2N
13.2N
12.9N
13.6N
14.2N
14.5N
14.5N

PGTIJ
PGTLI
PGTsJ
RPF3C
PGTW
PGTw

a4aa3 I
a4a3aa
a4a6a0
048625
e4a9aa
041129

14.5N 122.2E
14.5N 121.7E
14. BN 121.7E
15. lN 121.eE
15.3N 121.6E
15.7N 121.2E
15.9N 121,2E
16. IN 12B. EE
16.7N 119.5E
16.7N 119.3E

E
21
22
23

RODN
PGTIJ
PGTw
RPtK
PGTw

GK
Nom16
NOR96
Gm

24
25
26
27
28

a41 129
041600
042100
a5a8aa
esmma

GPG
73. W3 . E+ZSE . 8/24HRS GIIS
T3 .85. a+/SO .O/24HRS N09F16

Glt6
NOW17

PGTw
PGTw
RPM(
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGTw
PGN

17. BN 119.4s
17.6N 118. IE
lS.5N 117. BE
lS.7N 117.6E
IE.9N 117.2E

a5e3ee
E5a61 7
05e90a
E511a6
051200

Gm

113.9N 117. lE
2a.3N 115.4s
2a. aN 115.4s
19.9N 115.lE
2B.2N 113.9E
2B.3N 114.3E

0521aa
052345
06aoa0
060300
0606aE

GMS
GME

PGTw
PGN
PGTW
PGN
PGTu

N09R7
GNE
Gm
NOW16

39
4a
41
42
43
44
45
4s

068908
061 2a0
061224
a61 6aa
062100

2a.6N 114.EE
2E.6N 113.7E
2B. aN 113. BE
2B.9N 112.9E
21.3N 112,2E

RPfU
Gffi
GNS

PGN
PGTLI
PGTw
Rooti
RPm

a7aaaa
a70m3
a7ela3

22. aN 111.8E
21.3N 111.7E
21. BN 111.7E

I%
NoFv16 INIT 0i3S
Noi3R6 INIT OBS

T3.0/3. a-
T3.5~. S
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RIRCRFIFT FIXES

FLT 7EENS CIBS PWX-SFC-LND W?X-FLT-LVL-L,HD QCCRY
LVL

EYE EYE ORIEN-
HGT ffiLP %ELmRGmNG DIR,’VEL,-BRGmNG NIW/tET SNFIPE DIFW’TRTION

FIx
NO.

1
2
3
4

FIx
NO.

1
2
3
4
5
6
7
8

1:
11
12
13
14
1s
16
17
18
19
20
21

T[NE
(z)

830059
E3%419
050342
E5151O

TINE
(z)

030908
031000
031200
031300
031400
031400
i33 1580
031600
E328B13
B32 I EB
E323BE
E4EE!3L3
040100
E4E12W3
E!4E123E3
040300
0404+30
040500
040538
040600
640630
040730
04aeBE
E14aa30
B4a900
041000
041200
041380
E1414aEl
B41530
B416a0
041700
842000
042030
842100
042200
050000
6350100
050130
E5E120E
050300
050330
0504a0

FtX
POSITION

12.5N 126.9E
13. IN 126. IE
17. BN 1113. lE
19.4N 115.9E

FIx

EYE 7Et’P (C)
OUT/ IN/ DP/SST

+25 +24 +24
+10 +12 +12
+13 +14 +14
+10+11+8

tlSN
NO.

2
2
4
5

999 48 86E 15 238 44 21E 6B 3 515BEFT
7L3SN’B 3833
7war!a 3812
7tmm!3 3839

993 6a IIB 3E 12E 57 360 25 s 4
999 48 34E 25 248 44 15E 185 9 10

Isa 4s EBE 9’a 5 10

RF!DHR FIXES

EYE
SHRPE

EYE RRDOB-CODE
DI!X’I FISWRRTDDFF COttENT5

RFIDfiR
POSITION

SITE
W31 NO.

9e44?
98447
98447
9s447
98447
9S321
98447
98321
9a321
9e321
9E321
98321
9B321
96321
9E1321
9B321
9E321
9S321
98321
98321
9e321
9S321
98321
9832 i
98321
9B321
98321
98321
98321
98321
9S321
98321
98321
98321
98321
98321
98321
96321
90321
90321
98321
98321
98321
98321
98321
98321
98321
45005

POSiT ION RFIDflR flCCRY

13. SN 125.5E L12ND
13. BN 125.8E LaND
14.2N 124.6E LI)ND
14. IN 124. OE LFINO
14.7N 123.5E LAND

22402 424/f
28583 529//
28663 53E 19
28613 53035

14. BN
14. EIN
14. BN
14. BN

124.3E
124.3E
124.3E
124.3E
124.3E
12a.6E
124.3E
12a.6E
12B.6E

2a643 jll~l
///// /////

14. ON
16.3N
14. BN
16.3N
16.3N

14.6N
14.9N
14. SN
14.9N
15. IN

123.4E
123.2E
123. lE
123,5E
123. IE
122.7E
122. aE
122. EE
122.2E
122. ZE
122. IE

LRND
LfiND
LRND
LfiNO
L9ND
LflND
LflND
LflND
L9ND
LflND
LRND

2///3 52927
1858/ 53a16
116// 53als
4//// 43B LB

Em aa PCT EL OPEN NW

EYE laE PCT CI

16.3N 12E.6E
14.8N
14. aN
14.5N
14.9N
14.9N
14.9N

4//// 72625
4//// 43305
I 19a3 423a5
IE724 43f3a7
ia714 4aaa0
18934 42805
I 1844 433E33
ia42z 5EmeE
1a69/ 436a6
1842/ 432EB
1lB3/ 43604

16.3N
16.3ti
16.3N
16.3N
16.3N

12a.6E
12a.6E
120.6E
128.6E
120.6E

16.3N
16.3N
16.3N
16.3N
16.3N
16.3N

12a.6E
120.6E
12a.6E
12B.6E
12B.6E
12B,6E

1093/ 536E6
1191/ 432a5
1078/ 434a5
1071/ 436al
lE25/ 534a5

16.3N
16.3N
16.3N
16.3N

12a.6E
12a.6E
12E.6E
120.6E

23
24
25
26
27
26
29
30
31
32
33
34.
35
36
37
38
39
4a
41
42
43
44
45
46
47
4s
49

16.3N 12a.6E
12a.6E
12a.6E
12E.6E
12a.6E
126.6E

la2 I / 433L35
1B23z 43al 1
1817/ 43436
25/// 43518
lB86/ 4336s

16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N

25/// 53506
ia2Ei/ /////
1149/ 436 la
1141/ 53428
18341 42916

120.6E
12E.6E
128.6E
128.6E
12B.6E

16.9N 119.9E LflNO
17. lN 119.9E L(JND
17. IN 119.7E LllND
18. EN llB. SE LFIND
la. IN 118.4E L8ND Zawz 52B2a 16.3N 12a.6E
la.3ti
U3.3N
18. IN
iE.lN
18. lN
18. lN

lIB.2E
lla.8E
117,7E
117.5E
117.5E
117.5E
117.5E
117.5E
117.4E
117.3E
115. BE
115.3E

LF7ND
LRND
LflND
LfNID
LnND
L9ND
L(IND
L(INO
L!-lND
LIIND
LRND
LQND

1059/ 53112
1073/ 42915
1074/ 42618
116!3/ 524a9
1 179/ 4aacia

16.3N
16.3N
16.3N
16.3N
16.3N

12E.6E
12a.6E
12a.6E
12a.6E
12E.6E

I la8/ 4////
]181z 4a8ea
lasl/ 4aaaa
4//// /////
4//// 53430
65/// /////
55/// 62815
55/// 72916
55/// 52815
G5/// /////
2a90 I zzJ/z
2a/// /////
65/// /////
65/// /////
65/// /////
65/// /////
65/// /////
65/// /////
65/// /////’
65/// /////
65/// /////
65/// /////
65/// ///,’/
65/// /////
65/// /////
65/// /////
55//-/ /////
55/// /////
55/// /////

16.3N
16.3N
16.3N
16,3N
16.3N
22. 3N

12E.6E
128.6E
12a.6E
12E.6E
128.6E
114.2E

050430
05e5aa
05a7t30
osmae
05ma8
052000

IS. lN
lE.2N
lS.4N
18.9N
19,9N
2a. ON

E’T?S68 PCT EL OPEN NW
EYE 5a pcT ct OPEN sw

22, 3N
22. 3N
22. 3N
22. 3N
22, 3N
22. 3N

114.2E
114.2E
114.2E
114.2E
114.2E

45005
45805
4s005
45a05
45005
45005

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

a52]0a
0522ae
B6EBaa
060280
060380
0604D0
060500
a6B68B
e6E70a
E16E18EB
a6a9aa

2E.3N 115.BE LQND
28.3N 114.8E LIIND
20.4N 114.8E LOND
2B. lN 114.8E L9ND
20. IN 114.6E LFIND 114.2E
2a. IN i14.6E LRND 14.2E

14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E
14.2E

22. 3N
22. 3N
22. 3N
22. 3N
22.3N
22. 3N
22.3N
22. 3N
22. 3N
22. 3N
22. 3N
22. 3N
22. 3N
22. 3N
22. 3N
22. 3N

2a. IN 114.3E L9ND
2E. IN 114.3E L13ND
2a.2N 114.2E L9ND
2a.4N 114.2E L9ND
20.3N 114.2E LFIND

450a5
45E05
45805
45005
45005
45a05
45005
45005
450a5
45aa5
45805
45005
45005
45a05
45a05
45005
45005
458a5
45aa5
45a05
458a5
45005
45005

a61000
8611a0
a61200
a613a0
861480
a6]5aa
a6160E
061700
061800
0619aa
a62Ema
a6210a
e6220a
0623Ba
070000
a7a]0a
a7ci2ea
870300

2a.5N 1t4. @E LFIND
2a.6t4 114. EE L9ND
20.7N 113.9E LPND
2a. SN 113. SE L(IND
2a.9N 113.6E LOND
21. aN 113.4S LRND
21.2N 113.2E LfiND
21.3N 113.2E LIIND
21.4N 113. lE L9ND
21.5N 113. IE L9N0

67
6S
69
70
71
72
73
74
75
76
77
78

21.6N 113. aE LfiND 22.3N 1 14.2E
22.3N 1 14.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E

21.7N 112.9E L9ND
21. aN 112. EIE LflND
21.8N 112. BE LRND
21. aN 112.6E Lf!ND
22.8N 112.4E L12ND

55/// /////
65/// S3207
55/// 83 la7
55/// 72987
55/// 73 iaa
55/// 73015
55/// S3112

22.2N 112. lE LRND
22.5N 112. OE LIINO

22.3N 114.2E
22.3N 114.2E

NOTICE - THE FWTERISKS (*) lND 1C9TE F I)CES UNREPRESENTRTIVE RND NOT USED FOR BEST TF%CK PURPOSES.
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TRDPIcfiL STORM tfllRY
BEST TRfiCK D9TA

BEST TRtlCK

m09AlR POSIT WIND
e717EE3z 16.9 13e.9 2B

IMRNING 24 HOUR FORECI?ST 42 NOUR FORECf!ST
ERRORS ERRORS ERRORS

POSIT LIIND DST WIND POS1T LUND DST wIND P061T WIND DST IJIND

72 HOUR FORECf)ST,

POSIT WIND DST WIND
E.E (3.B e. -e. e.
B.B

0.0 0.0 B. -E. E. 9.B B.B B. -B . a. e.a 8.8 e. -B, 0.
0.0 0.0 E. -B. a.
8.6 E.e E. -a. e,
8.9 0.8 a. -B. B.

23.7 122.2 7E. 215. 44.

8717062 19.3 129.9 28 Et.F3 6.8 B. -E. B. E.E B.B
E7171ZZ 19.4 129.1 25 B.c3 O.@ B, -0. B. B.E 0.8
B7171EZ 19.7 128.4 3B E1.B 13.B B. -B. 8. B.6 8.8
07180BZ 2t3.2 127.7 35 ZB.5 129.5 35, 182. 8. 21.8 126.0
B718B6Z 21.3 126.6 45 20.6 126.6 40. 30. -5. 22.8 122.6
8718122 22.S 126.1 50 21.1 125.4 45. 189. -5. 23.2 12B.5 45. 131.
67181B2 24.3 125.9 55 21.5 124.2 SE. 192. -5. 23.6 119.6 50. 112.
B719Eoz 25.1 124.3 55 25. B 124.3 60. 6. 5. 27.3 119.7 35. 1B5.
871906Z 25.8 123.0 55 25.8 123. B 65. B. lB. B.8 B.B 8. -e.

8. -0.
B. -E.
B. -0.

55. 21s.
6B. 132.

0.
0.
0,
B.
5.
5.

15.
5,
0.
B.

B.9
0.0
a.0
F3.B
0.8
B.8
B.0
B.@
8.B
8.6
8.0
0.B

B.
0.
0.
B.
B.
0.
El.
B.
0.
0,
a<
0.

-a . 0.
a.
e.
0.
B.
0.
0.
0.
0.
0.
0.
B.

0.B
8.0
0.0
0.8

-a
-0:
-8.
-B .0.0 B.fi 0. -0. B.

e.e 8.8 8. -a. B.
E.B B.B 8. -E. B.
8.8 0.6 B. -B. 8.
0.9 e.e El, -0. ‘a.
8.6 E.8 e. -8. 0.
E.8 B.E B. -8. 0.
0.0 0.8 El. -8. 0.

a.B -0.
8.0
0.%
B.B
0.0
0,8

-B .
-B .
-8.
-t?.8719122 25.2 121.5 40 25.3 121. B 35. 2B. -5. 0.8 8.B

e7191BZ 25.4 128.2 35 25.6 1213.B 35. 16, B. B.Li B.B
B72EtiBZ 25.7 lle.9 38 25.6 118.9 30. 6. B. 0.8 k3.13

B.
B.
0.

-0.
-B .
-0.

0.
8.

-0.
0.0 -B .

fiLL FDRECSSTS
LRNG ~4HR 4S-NR 72-XII

9VG FORECIJST POSIT ERROR S4. 215. B.
13VGRlGHT fJNGLE ERROR 34. 99: B1. B.
W’G INTSNS IIV MiGN ITUDE ERROR 4. 6. 40. B.
OW INTSNSITY BIRS -1. 6. 40. 0.
NUmER OF FORECRST5 s 5 1 a

TWHOONS lJiILE OKR 35 KTS
IRNG

B.
0.
B.
B.
B

24-NR 48-HR 72- HR
E. B. 0.
B. B. 0.
B. B. e.
B. e. e.
e e e

DISTIINCE TRfI$ELED BY TROPICRL CYCLONE 1S 869. NM

Fv@5RflGESPEED OF TROPICflL CYCLONE IS 12. KNOTS

TROPICRL STORM mURY
FIX POSITIONS FOR CYCLONE NO.

SW7ELL[TE FIX5S

8

FIX
NO.

:
3

*4
5
6

*7
a
9

le
11
12
13
14
15
16
17

FIx
NO.

1
2
3

TIMZ
(21

162255
162255
170542
172231
18B531
lB890B
181600
le21e0
lB2350
190519
19S’9BB
191847
191280
191600
192100
192327
2B06B0

TIFE
(z>

180312
1BE14B5
19%543

FIX
POSITION RCCRY

PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

FLT
LM.

15E8FT
7B0m
7BBm

DWR!AK CODE SW7ELL1TE CD~NTS SITE

19.3N 131.4S T1. B/l. B NDRA6 INIT OES
TB.5/B.5 NoilI?6 INIT OBS

mnR7

PGN
RPm
PGIU
PGTW
PGTW
PGTW
PGTW
PGm

19. BN
19.8N
21. lN
20. 9N
21.6N
22. 2N

131 .3E
129.sE
130.4s
127.6E
125.9E

T1 .5/1.5 /DE.5L24HRS N09$16
NOW17
GtS
G~ BROKE CONTINUITYt2e.5E

125.5E
124. BE
123.EE
121. BE
121.2E

25. 3N
25. 5N
25.5N
25.4N
25. 2N

Gf6
T4.Et/4. B-m2 .5z25HRS NOFlfi6

NOFlf17
Gt?5
NORR6

PGN
PGTW
PGN
PGTW
PGTW25.2N

25 .3N
2S.5N
25.4N
25.7N

128.5E
121. OE
119.6E
119.4s
117.6E

GPS
GN5 PGTLI

PGTW
PGTW
PGm

GE
T1 . 5/1 . S-m . 5=4NRS NOIIR6

GF?5

8 IRCRRFT FI=S

FIx
POSITION

7E~ OBS I’UX-SFC-LND mX-FLT-LW--LND 8CCRY EVE ORIEN-
HGT ffiLP $ELfiRGmNG OIRfiLmRG~NG Ni?VfiT S~~E DItlM9T10N

995 45 lBB !5SI 24S 46 128 14 5 4
301B 45,160 140 330 21 268 30 5 15
2998 9B5 3EI lBE 17EI ISB 35 E7E llB 4 4

EYS TEI’P (C)
OUT/ [N/ DPfiST

+25 +26 +23 27
+13 +12
+13 +IB + 7

r6N
NO.

1
1
2

28.5N 127.3E
21.2N 127.13E
24.7N 123.2E

NOTICE - THE W3TERC3KS (*) [ND IC!-Y7E F l~S UNREPRESENTIITWS OND NOT USED FOR SEST TRRCK PURPOSES.
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TRDPlCRL STORM NtNR
BEST TRFICK DFITfi

BEST TF$ICK WRNING
ERRoR5

mf19flR POSIT WIND POSIT LUND DST WIND
872213ez 25.3 122.9 38 E.e B.0 B. -E.
!3722662 26.1 121. B 35 26.B 122.9 ~a. 12, ~:
E72212Z 26.7 121. B 35 26.8 128.8 3E. 12. -5.
87221S2 27.2 126.4 3E 27.4 ]2@. z ~~. ,G. ~.
@7238EZ 27.6 128.0 25 2?.6 119.9 25. S. 6.

RLL FORECIISTS
LRNG 24-NR 4B-NR

IWG FORECfiST POS1T ERROR 11. 8. 8.
RVG RIGHT FINGLE ERROR 4. 0, 8.
IV& INTENS 1TY f’RGNITIJIiE ERR13R 3. 0. e.
FJ$& INTSNSI’IY BIRS -3. 0. 0.
NUmER OF FORECOSTS 4 0 E

D1ST8NCE TRwELED BY TROPICRL CYCLONE IS 2B8 . NM

RW5RI?GESPEED OF TROPICRL CYCLONE IS 9. KNOTS

24 HOUR FORECFIST
ERRDRS

POSIT ~IND DST klIND
6.0 a.e e. -6. e.
B.e E.a e. -9. e.
B.8 e.e e. -e. e.
e.e e.a e. -B. e.
6.8 B.a e. -0. a.

FIX TIIE
NO. (z)

* 1 2121m
2 22aBEa

* 3 22eE22
4 220022
5 221338B
6 22062?
7 22139E!B
a 221288
9 22168B

lB 221912
11 22211se
12 222359

72-NR
o.
B.
e.
e.
8

TROPICRL STORM NINJl
FIx POSITIONS FDR CYCLONE NO.

SWELL ITS FIXES

FIX
POSITION IICCRY DVORRK CODE SWELLITS

25. BN 123.9E
25.6N 123. EE
25. IN 121.SE
25.lN 123. EE
26.8N 122.42
26.EN 121.5E
26.2N 121. IE
26.4N 12E.6E
26.9N 128.5E
27. BN 119.4s
26. BN 128.3E
27.6N 128.9E

PCN ?
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5

T1. E/l. B
T1.8/l.8
T1. O/l.E

TYPNOONS L311LE O%ER 35 KTS
LRNG 24-NR 4B-NR 72-HR

B. a. 0. 0.
B. 0. B. 0.
0. 0. 0. 0.
63. 0. 0. e.
e o 0 e

T1.5/l.5

T1 .5/1 .5-/zIB.5/24NRs

Gm
GMS
NoflF16
Noms
Gm
NOflR7
Gm
Gm
Gtt3
NOOR7

4S HOUR FORECOST
ERRORS

POSIT WIND DST WIND
B.E 0.0 s., -8. 0.
B.@ 0.0 B. -E. 0.
B.8 0.0 8. -0. 8.
B.B 0.0 0. -El. 0.
0.0 8.B e. -0. a.

9

COtfENTE

lNIT OBS
lNIT OBS
INXT 0SS

INIT OBS

SITE

PGllJ
PGTW
RODN
RPf’u
PGTIJ
RODN
PGTw
PGTu
PGTw
RPtU
PGILl
RPtU

72 NOUR FORECRST,

POSIT wIND DST WIND
B.a 0.0 0. -0, 8.
0.0 0.0 0. -0. B.
8.0 0.B 8. -Et. 0.
a.e 6.8 e. -a. e.
e.e E.8 E. -8. B.

NOTICE - THE RSTSRISKS (*) IND ICITI’E F [X3 UNREPRESENTRTI~ em NOT USED FOR BEST TRllCK PURPOSES.
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FIX
NO.

1
2
3
4
5
6
7
$3
9

10
11
12
13
14
15
16
17
lB

:
21
22
23
24
25
26
2?
2B
29
30
31
32
33
34

RRD9R F I~S

TII’E FIX
(z) POSITION RflOllR

EYE EYE
SHRPE DlflM

2a

35

4a

4a

4B

4a

a

40

4a

4a

46

4a

4a

4a

40

4a

35

30

3B

45

55

30

22

RFIDOB-CODE
FISLMR TDDFF

RflDRR
COP3’EN75 POSITION

SITS
Lrn No.9CCRY

POOR

POOR

POOR

POOR
POOR
POOR

POOR

POOR

POOR

PoOR
POOR

PoOR
POOR

FfllR
FFIIR

FIIIR
FRIR

FR IR
Ffl IR
F9 lR

F91R
Fll IR

FRIR
FRIR

POOR

FFIIR

FI?lR

F91R

Ffi IR

POOR

FRtR

F91R

POOR

POOR

300400
300400
3Ee5BB
300600
300680
300608
3007%0
300700
300700
3aEe0E
3e8e0e
300900
300900
3rn100a
3alaaa
301100
301180
301160
301280

3E.9N
31. (3N
30. 9ti
31.6N
31.ON
31. lN
31. IN

135.42
135.8E
135.2E
134.7E
134.9E
134.8E
134.42

LRND
LRND
LRNO
LIINO
LfiND
LfiND
L9ND
LflND
LQND
LRND
LRND
LflND
LOND
LFtND
Lf4ND
LilND
LfiND
LFIND
LIIND

24s// ,’////

35=/ 52711

35/1/ 53016

55/ 1/ 52827

33.3N 134.2E
135.8E
134.2E
131.9E
134.2E
135.9E

mw 3135 33.6N
33. 3N
31.3N
33. 3N
33. 6N

47899

47e99
tQv6 3135

IQVG 2!335

33.3N 134.2E
31.3N 131.9E
33.6N 135.8E
31.3N 131,9E
33.3N 134.2E

31. aN 134.3E
31.2N 134.3E
31.2N 134. aE
31. IN 134. IE
31.2N 133.7E

55/4 1 52716

21~1 53832

52911 52S16
6/// 1 5////
65/41 52616

65/41 52616
6/// 1 524Btl

47899

47s99

47s99
47a69
47899

31.3N
33.3N
31.3N
33, 3N
3a. 6N
33. 3N
31.3N

13i.9E
134.2E
131.9E
134.2E
131. aE
134.2E
131.9E

31.4N
31.2N
31,3N
31.2N
31.2N
31.2N
31.2N

133.5E
133.4E
133.3E
132. aE
133. lE
133. lE
132.8E 33, 3N

30, 6N
31.3N
32. IN
33. 3N
3a. 6N

134.2E
131. OE
131.9E
131.5E
134.2E
131. BE

3a128a 31.2N 132.7E LOND
3Et128e 31.2N 132.8E LRND
3a1255 31.3N 132.7E LRND
301388 31.2N 132.5E L9ND
3D13@8 31.2N 132.6E L12ND

47869

47854
47899
47869

47854
47s99
4?069

47854
478ss
47806
47B69
47762
47e54
47a69
47B06

47s54

47BEt6
4786S
47s54

47E69
47E06
47&54

47S86
47a69
47792
47869
47s44
47792
47a44
47806
47806
47844
47806
47844
47886
47844
47806
47844
47806

47ms

65/4/ 52716
6///1 53BB5

3a]3a8 31.2N 132.7E L9ND
381355 31.3N 132.3E L8ND
!301~e 31.3N 132.2E LFIND
3a14+3ti 31.2N 132.2E LFIND
381408 31.3N 132.4s LRND
3a1455 31.5N 132.aE LRND
3E15@B 31.4N 131.9E LQND
3E158B 31.4N 131.8E L9ND
301560 31.4N 131.9E LRND
3e15ea 31.5N 132. IE L9ND

31.3N 131.9E
32. IN 131.5E
33.3N 134.2E
3a.6N 131.6!E
31.3N 131.9E

fuw w

ttw6 mu

65/& 52B 16
5/// 1 52722

32. IN
33. 3N
33.4+i
38. 6N
34.2ti

131.5E
134.2E
130.3E
131 .EE
13B. SE
131.5E
131. OE
13B.3E
13B.3E
131 .5E

65/4/ 53a22
52911 /////
5///1 53022

35
36
37
38
39
40

mm% LNu 32. IN
38. 6N
33.4N
33.4N
32.lN

5///1 53a I I
21912 52911

I’uw IIMw
mV6 28383E170E 31.7N 131.5E LRNO

3817@B 31.6N 131.3E LIINO
3e17@B 31. SN 131.3E LQNO
381755 31.8N 131. IE L9N0
3E1S88 31.7N 131.2E L13N0

33.4N
33.4N
38 .6N
32. IN
33.4N
38. 6N

13a.3E
13B.3E
131.8E
131 ,5E
130.3E
131 .EE

41
42
43
44
45
4s
47
4s
49
se
51
52
53
54
55
56
57

%
6a
61
62
63
64
65
66
67

21912 53616
5///1 53019

mw LriW
mv6 3146

5///1 52922
21812 53111

21712 53111
6///1 53119
65112 52811
6///1 52716

65//2 52916

31352 53213
3s/11 43119

l@283 S2922

11563 53122

21733 532!22

21742 53805

21S62 52785

31B12 52624

33962 53111

33942 53413

.
33.4N
32. IN
33.4N
33.4N
30. 6N
34. 3N

130.3E
131.5E
13E.3E
130.3E
131.8E
132.6E

mv6 LWIJ
mm 313a

3a19aa 32.lN 131.lE LAND
382@B0 31 .9N 13B.5E LIINO
3B28B8 32. lN 13B.7E LtlNO
3212eBE 32 .2N 13a . EIE LRNO
302188 32.3N 13B.2E LONO
3021BE 32.2N 1313.4E Lf+NO

30. 6N
32. 7N
34. 3N
32. 7N
33.4N
33.4N

131.EIE
12S.8E
132.6E
12S. BE
138.3E
130.3E

I$3V6 363B

MOW NW

302208
3B23BB
3023B8
3m3aa
318BBB

32.4N
32.6N
32.6N
32. aN
32. EN

13a. lE
129.9E
129. BE
129.5E
129.5E

LllNO
LRND
L12ND
LtlND
LRNO

32.7N
33<4N
32. 7N
33.4N
32.7N

12B. BE
13E.3E
12B. SE
130.3E
128.8E31BIBB 32.8N 129.2E LRNO

316166 32.9N 129. aE LIJND
31B2aE 32,9N 129.8E LAND
31E2BB 33. EN 12B.9E LQND
31B39B 33. @N 12a.7E LRND

33.4N
32. 7N
33.4N
33.4N
33.4N
33.4N

130.3E
128. BE
138.3E
138.3E
13a.3E
13E.3E

31a3EE 33.8N 128. EE LnND
3m4aa 33.2N 12a.2E L9ND n3v6 mu

smRY

6a
69
7El
71
72
73

318408 32.9N 12B.3E L$)NO
31e5ae 33.2N 12a.2E LnNO
31B5EB 33.8N 12B.2E LIINO
31e6aa 33.2N 12a. ]E L9ND
310688 33.2N 128. lE L(JNO

33.4N
33,4N
33.4N
33.4N
33.4N

138.3E
130.3E
13B.3E
130.3E
13B.3E

47BB6

47S66

NOTICE - TNE RSTSR ISKS (*) lND ICW7’E F I= UNREPRESENTI?TIVE I?ND NOT USED FOR BEST TRRCK PURPOSES.
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TYPHOON OGDEN
BEST TRFICK Dr3Tll

BEST TR9CK IM?NING
ERRORS

WINO DST WIND
0. -a. 8.

24 HOUR FORECQST
ERRORS

POSIT WIND DST lJIND

2%: 14:: 4:: ;:: 1::
25.4 146.8 45. 117. 8.
27.4 144.B 45. 93. -5.
26.0 142.3 38. al. -2a.

48 HOUR FORECRST
ERRORS

POSIT LIINO DST WIND
8.8 0.!3 a. -E. B.

213.B 144.6 5B. 214. 8.
29.6 145.1 45. 29E. -lE.

72 HOUR FORECRST,

Pos 1? LJtND DST WIND
E.e E.e 8. -8. e.

32.5 145.8 45. 519. -16).
35.4 147.8 40. 793. -25.
36.8 144.8 35. 69e. -2e.

0.8 0.% 0. -B. a.
8.0 0.0 B.
E.a B,e B.
0.8 B.B 0.
8.B B.8 B.
B.B 0.0 B.
a.B e.B e.
8.B 0.8 a.

t31/DRfiR
e72780Z
072706z
S172712Z
B727113Z
B72B8EZ
B72EE6Z
0726122
0726 lEZ
B72911EiZ

POSIT wIND
22.S 158.0 25
23.1 149.8 25
23.7 14s.2 3E

FUSIT

2::: M&:
23.4 148.7
24.5 147.5
24.5 146.3
25.2 146. B
25.9 145.3

30. 2e. 5.
38. 33. 8.
30. 25, 0.
3B. 17. -5.
35. 11. a.

31.2 141.7 45, 213. -In.
28.3 139.2 25. 161. -3B.

27.8 142.9 35. 112. -15. 3B. B 139.2 25. 222. -3B.
=.e 141.9 35. 135.-2a. 29.7 137.3 25. 253. -4D.
29.6 137.3 50. 55. -5. 31.2 133.B 45. 98. -16.
3E.2 137.9 40. 52!.-15.
3@.6 135.7 45. 3E. -16.

-El. a.
8.
e.
E.
m.
0.
8.
a.
0.
e.
0.
a.

::
B.
B.

35. 32. -18.
4B. 19. -10.
45. 34. -5.
55. e. 5.
55. 18. e.

-0.
-0.
-B.
-0.
-0.
-El .

26.9 143.4
27. e 142.2
2B.2 140.7
29.1 139.5
29.4 138.1

27.3 141.9 50
28.1 140.8 Sa
2s.8 139.5 55
29.3 138.2 55
3E.8 136.8 55
3e. e 135.0 55
31.2 132.7 65
31. S 131.2 55
32.8 129.5 40
33.2 127.9 48
33.8 126. e 35
34.8 126.2 3E
36. E 125. e 25

32.3 133.6
33.3 131.9
a.a a.0
e.e o.a
a.a a.a
o.a a.a
0.0 a.e
B.B e.e

35. 209.
2E0 .

-0.
-0.
-0.
-a.
-0.
-e .
-a.
-8.
-a.
-0.
-e.

-5.
-la.
0.
e.
0.
B.

B729E6Z
B72912z
6!7291EIZ
a73emz
a73ea6z
6738122
e73elez
a73mz
e731e6z
8731122
873 I I az
6%211BEIZ

30.
a.
0.
a.
a.

38.1 136.6
38.7 134. e
31.8 132.9
3t. e 131.1
32.6 129.6
33.1 lze.2

-a.
-e .
-8.
-a .
-8.
-8.

E.
e.
0.
a.
a.
0.

0.
B.
0.
8.
8.
0.

8.8 a.e
a.a e.e
a.e o.e
0.0 e.8
0.8 0.0

0.0 e.a e. -a. a.
-a, 0.
-a. B.
-0. B.

33.7
33.2
36,0

126.a 38. 6. -5. a.a 8.6 0.
127.8 321. 124. 8. E.B 8.8 8.
i25.e 25. e. a. 61.B E.e e.

-0.
0.0 a.e 0.
FJ.E B.e e.

-e.
-8.B. e.

RLL FORECC+STS
IJRNG 24-HR 4B-HR 72-HR

23. 91. 2e8. 670.
14. 4s. 93. 477.

TYPHOONS LH ILE OVER 35 K7s
LRNG 24-HR 4B-HR 72-HR

17. ea. zee. 67B.IW6 FORECRST POSIT ERROR
WJG RIGHT RNGLE ERROR
W& INTENS [TV mGN ITUDE ERROR
FMi [NTENSITY elfK
NIN’BER OF FOREMSTS

15. 39.
6. 12.

-5. -10.
15 13

53. 477.
16. 18.

-16. -18.
9 3

5. 11. 16. 16.
-4. -9. -16. -16.
20 14 s 3

DISTllNCE TRWELED BY TROPICRL CYtLONE IS 1542. Nll

WERfiGE SPEED OF TROPICRL CYCLONE [S 13. KNOTS

TYPHOON OGDEN
FIX POSITIONS FOR C~LONE NO. 18

SFITELL[’7S F I)CSS

DVOR$4KCODE SWTELLITE CO~NT5
FIX TItE FIx
NO. (z) POSITION flccRY

PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5
PCN 4
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCH 3
PCN 3
PCN 5
PCN 3
PCN 3
PCN 3
PCN 3
PCN 3
PCN 3
PCN 3
PCN 5
PCN 5
PCN 3
PCN 5
PCH 5
Pcti 5
PCN 5

FLT
LM.

SITE

* 1 262227 23. 5N 149. 3E
2 27B3EB 22. EN 149.2E
3 27e9ee 23.eN 149.4E

* 4 278925 26.3N 14S.42

T1.5/l.5

T2. en. e

NO13F16
Gm
Gm
Nom6

lNIT OBS

EW LLCC

PGN
PG71J
PGTW
RODN
PGTW*5

%6
7
e
9

* 10

271200
271680
272204
2S0336
2eB902
2ee902

24.4N
25. SIN
24.4N
25. eN
25. 7N
27.9N

149.2E
14B.7E
146.BE
145.9E
145.5E
144.3E

GP?3
Gm
Nofll16
NOR87
NORIJ6
No!-m6

PG7LJ
PGTW
PGTIJ
PGTLJ
RODN

/DE .5/21HRS

PGTW
PGtW
PGTW
PGTLI
PGTIJ
PGN
PGTU

G!?S
GFS

T3. Et=. B /D1.W25HRS NORQ6
GMS
Gf6
NORI16
Gm

:R
Gm

T2. 5/3. B A@ .5iZ4HRS HO!-M6

PGTW
PGTU
Pm-w
PGTW
PGTW
PGTIJ

24 3Be9BE 31 .4N 133.9E
25 30e957 31 .4N 133.4S
26 3B12BE 31.5N 132. EE
27 3B168E 31.7N 131. BE
2B 3021S!8 32.4N 13B.5E
2g 302236 32 .6N 129. 9E
38 3183Be 32.9N 12e.5E
31 3189B8 33.4N 127.6E
32 3112@E 33.9N 127. BE
33 3116BE 34.6N 126.3E

PGTW
PGTIJ
PGIW
PGTW
PGTIJGm

T2. 5~ .5+/S@ .W7MHRS NoiV16
mu

PGTW
PGTLJ
PGTLI
PGTW
PGTw
PGTIJ

-..-
Gm
GtlS
Gtls
GRE34 3121BE 35.5N 125. BE

(3IRCRFIFT F 1=S

EYE ORlEN- EYE TEW (C)
S::E DIIWVTI?T ION OUT/ IN/ DP/SST

ffiN
NO.

FIx TII’E FIX
Ho. (z) POSITION

7Bem
HGT

09s
?lSLP

mx-SFC-L26D WIX-FLT-LW-LNO RCCRY
WiLmRG~NG DlR_L~RGmNG N9V4’ET

;
3
4
5
6
7

271326 23.9N
24.2N
24.9N
26. 2N
26.SN
27.8N

147.9E
147.6E
146.4s
144.2E
143.7E
141. ZE

118 48 ME 6B 2 3
24B3E14D 9523

35 17B 15 160 3E 030 28 3 5
m 33 eea Is 4 5
116 49 350 12B 6 5

3S 840 15 23B 53 168 68 2 10
12B se EMB 60 3 2

+13 +la
+12 +15 + e

26
+14 +13 +13
+16 +13 +11
+13 +12 +12

+13 +14 +12

+12 +14 +11
+13 +15 +11

2
2
3

271601
2BB3B0
281313
281554
290320

7e0ra
70em
?Berm
7Wr’m
70am
?Bem
700ta
70Bm
7eetm
?eetm

3e69
3e19
2996
2974
294S
2922
2920
2970
2949
2SB6

99B
993

997
9es

4
5
6
6
7

291332
291607
300807
308245
301318

2E.8N
29.2N
29.9N
30. lN
31.2N

138. BE
13s.4s
136.6E
135. BE
132.2E

9B 1 070 48 328 28 3 4
5e 32B 4S E6B 68 320 63 4 S
664e30 7e 16e 7e e3e 76 4 s

lea 7e 14s 22 2 s
984
976
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TROPICRL DEPRESSION 11
EE5T TIVICK Dfllfl

BEST TRRCK LRRNING 24 HOUR FORECRST
ERRORS ERRORS

t$3~WliR POS1T IJJIND PoSIT WIND DsT WIND POSIT WIND DST IJIND
B73112z lE. E 141.5 2B 17. S! 144. e 3B. 18EI. lE.
07311s2 18.2 142.2 2e 17.9 144.2 3E. 115. m.

IEI.8 142.2 4D. 69. 20.
lB.7 141.7 4B. 119. 2E.

0S!81882 19.3 142.7 28 17.6 141.1 30. \@@. le. 16.4 137.5 4D. 375. 28.
68 BIB6Z 1S.4 143.1 2B lB.3 143.1 3B. 6. lg. B.@ B.8 B, -B. El.
8801122 lB.6 143.4 2@ 17.4 144. B 3B. 79. IZI. 0.8 B.8 B. -B. B.
EE8118Z 19.8 143. S 2B 17.2 143.9 3B. 96. lB. E4.E S?.8 0. -B. B,
13EIE2WYZ19.B 144.1 2@ 18.5 143.5 38. 45. IB. B.B E.B B. -B. B.

4S HOUR FOEECSST 72 HOUR FORECRST,
ERRORS

POSIT WIND DST WIND
a.e e.a a. -a. a.
a.a a.a a. -0. a.
a.a a.a a. -6. a.
a.a a.B a. -a. a.

POSIT WIND DST WIHD
a.a e.B e. -a. a.
a.a a.a a. -0. 8.
SS.B e.a a. -a. E.
a.a a.B a. -a. a.

a.o a.a a. -a. e.
a.a a.o 0. -a. a.
0.a a.a a. -a. a,

E.B a.a a. -a. a.
a.e 9.6 a. -a. e.
a.a a.a a. -0. e.

17LL FORECRSTS IWHOOHS &lLE O%TiR35 KTS
IARNG 24-HR 4S-HR 72-HR LS!NG 24-HR 4B-HR 72-NR

WG FOREC$)ST POSIT ERROR 9a. 1S6. a. e< e. a. a. a.
FM RIGHT 9NGLE ERROR 5a. 113. a. a. a. a. a. a.
WC lNTENSITYFRGHINDE ERROR la. 20. a. a.
FM2 INTENSITY aIFIS Ia. 2a. a. B.
NUmER OF FOREC$lST5 7 3 e a

8. 0. B, 0.
B. a. a. a.
B E B a

D ISTFINCE TRWllED BY TROPICRL CYCLONE IS 161. NH

IWERFIGE SPEED OF TROPICRL CYtLOHE IS 4. KNUT6

TRDF ICIJL DEPRESSION TD- 1!
FIX POSITIONS FOR CYCLONE HO. 11

SflTELLITE FI)4ZS

I?CCRY DWR(iK CODE SWI’ELLITS cOITENTS
FIx
HO.

I
2
3
4
5
6
7
8
9

18
11
12
13
14
15

FIX
NO.

1
2

71rE FIx
(z) POSITION snE

3a2236 17.9N 143. lE
31@B8B 17.7N 143.3E
31a934 17.7N 145.lE
3112a@ 17. BN 144.9E
31168a 17.5H 144.5E
3~21aa 17.3N 141.9E
emafm 16.6N 141.5E
a]a3aa 17. IN MS.5E
ela432 17.4N 146.2E

PCH
PcN
PCN

5
5

T1. a/i. a

T1.5/l.5

Nom16
GMS
Nom16
Gm
GtlS
GMS
Gt!S
Gt!S
NOFN17

IHIT OEK PGTW
PGTLJ

6 PGTW
PGTW
PGTw
PGTu
PGN
PGTw
PGllJ

PCN
PCN
PCN
PCN
PCH
PCN

5
5
5
5
5

~a.5Z?!5HRS

5
ElB6aB 17.5N 145.5E
el12aa 17.4N w.aE
E!116EIB 17.lN 143.9E
a11718 17.2N 144.eE
B1215B 17.3N 143.6E
a212aa 19.6N 139. aE

PCN 5 Gt!S
PCN 5 Gm
PCN 6 GtlS
PCN 5 NOIW17
PCN 5 TI .5/1.5 ~.a/22HRS NORf16
PCN 5 GttS

PGN
PGN
PG7w
PGTLJ
PGTIJ
PGTLI

SYNOPTIC F IxES

TIE FIx
(z) POSITION

lNTENS ITY NERREST
EST Il$lTE DIIT9 (Nil) COfTENTS

20 30
25 7a

eiBaaa lB.2N 142.8E
e2B06B 19. aN 144. aE

NOTICE - THE RSTER ISKS (*) IND ICllTE F MZS UNREFRESENTfiTI%E RND NoT uSED FOR BEST TRIICK PORPOSES.
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BEST TF$CK

TROPICFIL STORM PNM.L IS
BEST TRRCK D9TR

MORNING
ERRORS

WIND DST WIND
0. -0. a.

35, 46!. E.
4a< 87. E.

24 HOUR FORECfJST
ERRORS

POSIT LIIND DST IJIND
0.B 8.0 8. -B. 8.

29.5 145.2 45. 162. E.
36.6 1~.8 S8. 172. 16.
32.7 142.7 5B. 1SS. 15.

8.0 B.B B. -8. E.
0.B 0,0 0. -0. a.
E.B 8.0 B. -E. B.
0.B B.0 B. -0. E.

4S HOUR FORECRST
ERRDRS

POSIT WIND DST WIND
0.0 B.B 9. -e. B.

72 HOUR FORECf)STC

tUm9AiR POSIT WIND POSIT
E.B 8.0

27.7 147.6
2i3. B 147.9
2s,7 14s.7

FUSIT WIND DST UIHD
0.0 0.0 B. -B. B,EIB@3BBZ 25. E

27.7
2S.9
2s.9
31.0
32.1

146.5
14s.7
146.6
14s.2
146.1
146.1
146. B
145.3

3B
35
a
40

BSE3B6Z
0S03122
eEle31ez
EEB4BBZ
B8B4a6z

0.0 E.B B. -B.
E.O 8.B B. -E. ::
B.B 8.B B. -0. 8.
0.8 E.B B. -B. B.
0.0 E.B G, -B. E.
E.E E.B B. -B. B.
B.B B.0 0. -8. 8.

B.B B.B i3. -B. EI.
B.B B.B E. -E. B.
0.0 B.B 0. -8. B.
0.0 E.6 B. -a. 8.
0.B B.B 0. -’d. 8.
8.6 E.0 B. -E. B.

48. 29. 0,
40. 31. -5.
35. 62. -lB.

0. -EI. B.
0. -0. B.

45
45
40
35

31.fl 145.5
32. EI 14S.2

B.B 0.0
B.e 8.B

eEB412Z
eeB41Bz

33.4
35. B 0.0 0.0 0. -0. e.

f4LL FORECRST3
lRNG 24-HR 4S-NR

0W3 FORECFIST PDS IT ERROR 51. 174. 0.
FM RIGHT !2NGLE ERROR 43. 87. 0.
FIVG INTENS lTY mGHITUDE ERROR 3. 0.
WG INTENS1lY BIAS -3. :: 0.
NUmER OF FDRECRS15 5 3 e

TYPHOONS LMILE OWER 35 KTS
72-NR LRNG 2~-NR 4B-HR 72-HR

e. e. 0. 0.
e. 0. 0: a. 0.
0. B. 0. 0. 0.
0. El. B. 0. 0.
e 0 0 B B

DISTI?HCE TRRKLED BY TROPICRL CWLONE tS 568. m

F)WSRPGE SPEED OF lTCOPICRL CKLONE IS 13. KNOTS

TROPICFIL STORM PHYLLIS
FIX POSITIONS FOR CYCLONE HO. 12

SWELL US F 1=S

FIx
NO.

*I
*2
*3

4
5
6
7

*e
9

10
11
12
13
14
15
16
17
18

FIX
HO.

1
*2
*3

TIFE
(z)

e212e0
021600
e221eB
B3BBOB
03B3BB
038410
830600
038900
E1316B6
031655
032180
032245
040000
0403s0
040980
040943
041200
041600

TII’E
(z)

038510
040100
040300

FIX
POSITION I?CCRY DVORFiK CODE SflTELL t TS COtfEHTS SITE

24. SN 147.7E
25.5H 1413.lE
Z6.7N 14B.3E
Z5.4N 146.2E
27. 3N

PCN 5
PCN 5
PCN 5
PCN 3

Gffi
GtlS
Gm
Gffi
Gm
NOFlR7
Gm
Gm
Gm

PGTW
PGTu
PGTcJ
PGTLI
PGTW
PGN
PGN

T1. O/l.E

T1 e/l .E /’!3B. W24MRS

~HIT OBS
146.2E
146.5E
147.3E
147.7E
146.2E
146.4s
146. IE

PCN 5
27. IN
27.5N
27.6H
29. 6N
29.3N
3B.5N

PCH 3
PCN 5
PCN 5
PCN 5
PCN 3

PGTLI
PGTW
PGTLJ
PGTW
PGTU
PGTW
PGTL!
PGN
PGTw
PGN
PGTw

NORI17
Gm
HoFlf46
Gm
Gt16
GMS

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3

31. BN 146.6E
31.lN 146.7E
32. IN 146.SE
32.3N 146.9E
32. BN 146.8E
32.9fl 146. lE

NOFM16
GM5
Gm

PCN 5
PCH 533. SN 146.6E

I) IRCRIIFT FIXES

FIX
POSITION

FLT 7E8m OBS mX-SFC-L?iD mX-FLT-LkL-lAND FICCRY
Lkl. NGT ?4SLP VEL/%RGfiNG DIRML/EIRG/S?NG NFIVMT

EYE
SHtlPE

EYE ORI EN-
DIIW’VTRTION

EYE TE?? (C) I’!SN
OUT/ IN/ DP/2.ST NO.

27.6N 146.6E
31.9N 14S.3E
32.2H 145.3E

i50eFT 9B3 5E E3E BO 07E 52 E3E 8B 3 5
78Elm 2916 35 270 68 33Ei 2S 24o 7B 5 5
7EW’EI 29EB 35 28B 129 350 35 27B 9B 5 5

+26 +25 26
:

+15 +15 + 7 2

NOTICE - THE 9STERISKS (*) INOICRTE F l~S UNREPRESENTflTIYE flND NOT USED FOR BEST TRRCK PURPOSES.

151



TROPICRL STORM ROY
BEST TR9CK DRT9

BEST TRRCK

fU-’DR/’NR POSIT WIND
0S8482 lS. S 115.3 25
S18E14E6Z 15.7 1 14. e 3E

WRNIHG
ERRORS

POSIT WIND DST WIND

24 NWR FORECFIST 4S HOUR FORECRST 72 HDUR FDREmST
ERRORS ERRORS

POSIT WIND DST WIND POSIT wIND DS7 WIND POSIT WIND DST WIND
-. 8.B e.e e. -e. 6. B.e B.e 8. -o. e. e.a ‘a, e e. -0. B.
0. 8.B e.e 8. -8. B.
El.

8. B.B EI.B B. -6. e.
16.5 115.9 45. S9. 6. l;:: la:! 5:: 2;!: E. 19.2 112. EI SE. 2S2. 15.

-5. 16.2 115.8 45. 129. e. 17.4 14.3 5B. 276. 5. 19.3 121.9 56. 243. 2E.
0. 18.8 117.2 45. 67. -5. 19.4 1s.6

-6. 1

0.0 0.0 ❑ . -B. El.
0.8

30 15.3
35 15.2
35 15. s
4 16.3
45 16.9

E.e 0:
115.2 38.
115.1 3B.
116.9 35.
117.1 3s.

-i :
&

6.
6.

8884122
Bee41ez
8ee58Bz
EIE0586z
E18e512Z

15.1 115.2
15.3 116.8
15. S 116.8
16.3 117.2
16.9 117.4

se.. 135.
58. 145.
25. 19S.
25. 218.

0. -e.
25. 277.
3e . 3ee .

El. -0.
-8.

:: -8.
0. -a.
0. -0.
0. -0.
e. -8.
0< -0.
B. -0.
a. -8,

10.
15.

-10.
-5.

0.
-5.

2E.3 113.4
28. s 112.6

8.0 0.0
0.0 0.8
0.0 0.0

58. 128.
5E. 154.

a. -0.
a. -a.
e. -El.

20.
28.

e.
0.
0.

1S3.4116.EI 45. 91. -5. 19.9
19.9117.3 35. 94. -15. 23.3
M.S 117.2 35. 86. -[E. 23.5
?1.6116.2 45. llEI. 5. 8.6
?1.4llB.4 50. 82. 15. 24.E
!2.S 119.3 55. 191, 28. 25.2
?3.6117.0 35. 198. 5. E.E
?4.1115.6 38. 251. E. E.E
?3.9114.4 25. 27B. -5. E.@
!3.5114.4 2B. 269. -5. EI.FI
!3.8113.S 28. 264. -5. 8.8

14.8
14.7
14.3

1:::
16.2
0.%
0,0
0!0
0.8
0.0

:::
0.0
0.0
0.0

EBB51BZ 17.5 117.6 45 17.6
LWB68BZ 17.9 117.9 58 18.5
aeB6E16z 18.5 118.4 se lB.6
BBE612Z 19.2 118.S 50 19.4
8886182 19.9 118.4 45 2B.2
E8E+7EIBZ 20.3 117.8 4B 2EI.B
@80706Z 2B.5 117.3 35 21.1
8BB7122 2B.6 116.8 35 21.2
aE13718Z 20.4 116.1 3B 28.8
eemoaz 19.9 115.5 38 28.4
EBBflB6Z 19.4 114.9 30 19.6
EBEIE122 19.8 114.1 25 19.1
OBOB18Z 16.6 113.3 25 1S.9
EBEi9B02 lB.4 112.5 2B 18.5

0.8 B.E 0. -0.
B. -0.
e. -B.
e. -0.
6. -e.
B. -0.
e. -e.
e. -B.
e. -0.
0. -0.
0. -0.
8. -E.

i
:

5. 0.8 0.0
a. 6.8 B.e
8. 0.0 0.0
e. e.E a.zl
e. e.e e.e

18.7 45. 25, B.
IB. B 35. 32. -5.
17.1 3e. 3s. -5.
16.8 30. 36. -5.
16.6 38. 37. 0.

0.

;:
B.
0.
0.

e.
8.
e.
a.
0.
0.

8.B SOB
0.0 0.0
9.0 0.0
0.0 E.B
O.B 0.6
E.B E.a

15.4 30. 30. B. !2.6 112.6 25. 251. 5. 0.6
0.0 8.8 e. -e. e. B.@
B.B 8.0 E. -E. 8. B.@
6.8 8.6 8. -B. B. B.@
O.B B.B 8. -0. e. B.8

15.4 m. 31. a.
14.1 38. 6. 5.
13.2 3B. 19. 5.
12.5 38. 6. 18. 0.

RLL FOREC13STS
IJ?NG ;’I;HR 4S-HR

22. 239.
16. 125: 148.
3. 7. 7.

-1. 0. 2.
19 15 B

72-HR
200.

lYPHOON5 WILE 0V5R 35 KTS
LRNG 2$HR 4S-HR 72-HR

B. 8. 0.
8. 0: e. B.
6. B. 8. 0.
B. e. e. 0.
a B B B

(W FORECQST PD5 I T ERROR
flVG RIGHT IIHGLE ERROR
fit% lNTSNS IN mGNINDE ERROR
WC lNTENSIW BIRS
NUmER OF FOREC(JSTS

85.
19.
!9.
4

D ISTRHCE TR9W5LED BY TROPICRL CYCLONS IS 83B . NH

FWERRGE SPEED OF TRDP ICllL CYCLONE IS 7. KNOTS

TROP1CllL SmRfl ROY
FIX POSITIONS FOR CWLDNE NO. 13

SIITELLITE F 1=S

FIx TltE
NO. (z)

FIx
POSITION SITEI12CRY DWRIIK CODE SIITELL ITS cOM’ENTS

INIT IIBS

INIT OBS

1 03BB8B
2 e3e3BB
3 84B8BB
4 8483BB
5 841124
6 E416BB
7 842 lBB

14.4N 114.7E
14.5N 114.7E

PCN 5 Gm
PCN 3 GtlS
PCN 5 Gm
PCN 5 T1.5/t.5 GK3
PcN 5 Nolx16
PCN 5 Gt!S
PCN 5 GtK

PGN
PGTLI
PGT!J
PGTW
PGTw
PGTw
PGTw
RODN

15.6N 115.4S
16.2N 115.3E
15.2N 115.1~
14.9N 114.9E
15. BN 115.BE
15.6N 117.lE
16.4N 117.2E
17.lN 117.2E
17.4N 117.2E
17.4H 117.2E
17.5N 117.2E

PCN 5 T1.5/I.5 NORR6
PCN 5 GPIS
PCN 5 T1.5/l.5 EXI. E=7HRS Gm
PCN 5 , Gm
PCN 5 Noim6
PCN 5 GMS

PGTW
PGTW
PGTW
PGTW
PGTIJ
PGTW14

15
16
17
le
19
2B
21
22
23

m 24
25
26

17.6N
le.m
IB, IN
IB.2N
lB.7N
lB.9N
19.3N

117.5E
117.5E
117. BE
117.7E
lIB.5E
llB.7E
llS.7E
IIB.6E
118.2E
llB.5E
118.7E
117. BE

PCN 5 GtS
PCN 5 Gm
PCN 5 NOR176
PCN 5
PCN 3 13. Efl .6-ml .5=4HRS ~~
PCN 5 Gm
PCN 5 NDrla6

PGTw
PGllJ
PGlu
PGm
PGTW
PGTd
PGTWB612E8

B616BB
061945
061945
062100
B62317
062317
B7Be5e
a7B3B0
87B64S
B7B9BB

19.4N
19.7N
20.2N
21.4N
20.3N

PCH
PCN
PCN
PCN
PCN

3
3
3
6
3

GttS
Gm
NO17R7
NOB(J7
GM5
NoRa6
NoflR6
Nom6
Gm
NOfli17

PGTLI
RPm
RODN
PGTW
PGTwT2. ea.e

T2.5e.5

T1.5/l.5

41 .e/17HRs20.4N
28.4N
2B.4N
20.4N
2B.4N
20.6N
21.6N
20.2N
20.2N
19.9H

117. BE
lIB.BE
117.9E
117.2E
117.7E

PCN
PCN
PCN
PCN
PCN

27
28
29
30
31

* 32
33
34
35
36

INIT 0SS

INTT 08S

RPtU
RPt’K
PGN
RODN
PGTw117.2E

115.5E
116.6E
115.BE
115.BE
115.BE
115.5E
114.9E
114.8E
114.7E
114.4s

PCN
PCN
PCN
PCN
PCN

5
5
5
5
3

Gm
Nol?R6
Gm
Gffi
GI?G
Nolm6
Gm
Gm
HOI?27
Gm
Nom16

B71156
071600
6721BB
6BB0BB
eBBB35

37 0BB3BB 19. 7N
38 @BEi6EEi 19i 5N
39 8BB636 19. 3N
~ 8S0980 19. 3N
41 EB1133 19.6N

RPFK
PGTW
PG’7d
PGTW
RODN

T1.e/1.5
T1.5/l.5

T1.8~. B

Adl . B=4NRS
AsB. B/17HRs

/111 .5/31HRs

2B. lN PCN
PCN
PcN
PCN
PCN
PCN

3
3
3

:
6

PGTLI
PGTLI
RPM(
PGTLI
RODN
PGTW42 OB1280

43 eB 16B0
44 BB21BB
45 B9BBBB
46 e9ee 12
47 B9B3BB

19. ON 114.2E
lB.6H 113.7E
lB.5N 112.9E
18.8N 112. IE
18.5N 112.4S
IB.4H 112.BE

PCM 5 Gffi
PCN 5 Gm
PCN 5 Gm
PCN 5 T1 .9/1 .B EiB. B~4HRS Gffi
PCN 5 T1 .8/1 .B fi6. BzIBHRS NOIW?6

PGN
PGTW
PGN
RPPU
PGTLI
RODN

PCN 5 Gt?5
* 4S 690625 19.5N 111.9E PCN 5 NORR7
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FIX
ND.

1
2
3
4
5

FIX
NO.

4
3
4

TItE FIx
(z) POSITION

Ei513El 17.8N 117.4S
Q51514 17.3N 117.5E
B6B395 lB. IN 11!3. lE
Z161238 19.5N 118.5E
E161523 19.13N 118. BE

RIRCRRFT FIxES

FLT 7sem 0s6 mx-sFc-ImD ISV+FLT-LW-IJiD RCCW
LVL HGT I’?5LP VELmRGmNG DIR~~GmNG NRV/?ET

7aem 3EE5
7EBm 3ea8
7EBm 2984
7EBI’B 3B7e
78BtEl 3BE6

(z)– PosiTIoN RflDFIR RCCRY

B514$fZi 17. L3N 117.5E LFIND
B519E@ 17.3N 117.2E LFIND
052098 17.4N 117.2E LI)ND
B6E2E8 18. BN 117. lE LRND

1.%23SB4D4S1E3
96s 2ss 47 me 115 5 3

5BlE103E12W~IlB6E5 5
2383314S 3855

SSB 128 27 ffiB 96 7 10

R9D12RF 1=

EY5 EYE ORlEN- EYE TEFP (C)
SHIIPE D1RWT9T1 ON CNJT/ IN/ DP/SST

+12 +15 +16
+1s +19 + 7

+14 +17 +18

EYE E= R8~DE
SNRFE DIRM RskWR TDDFF COH’ENTS

4//// 50523
1SS1/ 5293S EYE !3B PCT Cl OPEN N
Issf/ S34SS EYE 50 PCT C1 OPEH N
5//// 53512 18 DEG SP IRflL OVERLRY

RROflR s ITS
POS1TION m No.

16.3N 12E.6E 9S32 I
16.3N 12B.6E 9S321
16.3H 120.6E 9S321
16.3N 128.6E 9S321

mts
NO.

2
2
4
5
5

NOTICE - THE IISTER ISKS (*) lND IC9T2 F 1X55 UNREPRESENTATIVE RND NOT USED FOR BEST TRllCK PURPOSES.
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TRDPlCilL SmRli 5USFW
BEST TRRCK DRTI?

SEST TRACK

m~IVNR POSIT WIND
8806182 2B.3 166.5 20
EE87EWJZ 2B.4 166.8 25
138B7B6Z 20.6 165.7 25
8607122 21.0 165,9 3B
6887182 21.6 165.8 30
EBBS21BZ 22.5 165.5 35
EBESW6Z 23.5 165.3 35

6k?RNING 24 HOUR FORECRST 46 HOUR FORECFIST
ERR~s ERRLIRS

POS1T
ERRORS

WIND DST WIND POSIT WIND DST wIND POSIT WIND DST WIND
e.e 8.B 0. -e. E. Ei.e a.B e. -E. B. @,e B.E 0. -e. !3,

e. -a. B. D.o B.e e. -e. B.
e. -o, B. 8.8 e.a e. -E. E!.
B. -0. El. e.a B.e o. -El. !3.

72 HOUR FORECIIST,

pas IT
8.0 e.e
O.B 0.0
8.0 8.8
8.0 e.a

WIND
0.
8.
a.
0.

DST
-8.
-0.
%.
-e .
-0.
-0.
-0.

[76.
e6.

WIHD
8.
0.
e.x:,-8.

-0.

0.
0.
B.
8.

0.0 8.0
6.B e.e
B.0 0.0
0.0 e.e 8. -0. 0. 0.0 8.0 B. -0. B. 0.0 0.0

8. -B. e. B.e 0.9 B. -8. B. E.a B.E
e. -6. a. 8.8 8.8 0. -a. a. 0.0 0.0

68. 197. la. 29. Ei 168,1 55. 265. 0. 31.2 157.6
55. 16S. B. 3B.4 168.8 5E. 143. -S. 33.1 158.6
55. 165. -5. 36.4 163.4 4D. 36E. -18. 0.0 8.8
55. 210. -5. 39.5 164.4 48. 434. -la.

0.
0.

4::
40.
8.

8.
0.
0.
0.
El.
El.

::
0.
a.
B.
0.
B.
0.
B.
0.
B.
e.
El.
0.
e.
e.

-e. 0. 8.0 6.0
e.e e.B 0. -e.

32.
72.
12.
16.
41.
63.
24.

5.

E:
52.

e.
6.

le.
24.

0.
5.
5.
e.
5.

e.o e.0
27.8 162.9
28.13 163.8
33.8 162.8
35.2 162.4

e6B812Z 24.9 165. e 4S 24.4 164.8 45.
i3B881eZ 26.4 164.9 40 25.2 164.8 45.
BeB9Z@Z 27.9 164.7 45 2S. e 164.5 45.
e8B9e6Z 29.2 164.4 45 29.4 164.2 Se.
eee912Z 38.2 163.8 Se 3E. E 164.2 50.

-0.
e.B
n.e
6.0
e.Ei
e.e

e.a
e.e
8.0
e.a
8.0
e.e
8.0
e.e
a.e
e.a
e.e
0.0
a.a
a.a
e.e
e.e

e.
e.
e.
e.
8<
e.
0<
e.
0.
e.
0,
a,
a.
a.
e.
a.

-e.
-@.
-e.
-B.

e.
0.
e.
a.
5.

36.2
36.7
35.5
36.9
36.3

163.4
!63. 1
158.7
15S.6
159.4

5e. 257. -5. a.a 0.0 e. -B.
45. 2S9. -le. ti.a a.a a. -e.
521. 165. e. 41. e 157.7 40. 371.
se. 222. e. e.si e.e e. -e.
50. 145. 5. e,e e.e e. -B.
45. 2e3. 5. a.a a.a e. -ad
40. 217. e. e.e 6.0 a. -a.
40. ea. 5. e,e e.e e. -a.
35. 135. e. e.o e.e 8. -a.
3e. 2e]. e. e.0 e.e 0. -e.

0.
a.
e.
El.
e.
e.
0.
e.
0.
e.
B.
e.

::
e.

E18091EIZ3@.B 162.EI 55 31.6 163.6 55.
eBleBeZ 31.2 161.7 SO 31.6 161.8 6e.
BeleB6Z 31.8 161.3 6e 31.9 161.2 6e.
2iBle12Z 32.3 161.2 55 32.3 161.5 6e.
BBlelEZ 32. S 160. S 55 33a 161.2 55.

-e.
e.e
a.a
e.e
e.B
a.a

-e.
-e.
-B .
-e.

e.
e.
e.
a,
0.

37.8 159.2
38.3 15s.3
35.1 157.8
37a 157.4
3e.4 157.9

a.a

sielleez 33. e 16e.1 50 33. I3 t6e,5 5e.
0Elle6Z 33.3 159.7 58 33.2 159.6 5e.
BB1112z 33.9 ls9. a 45 33. e 159. a 45.
eEll18Z 34.5 158.2 CM 34.5 158.4 40.
eEI12Ei3Z 34. !3 157.1 4E 35.2 157.2 40.

-a.
e.e
B.a
e.e
a.a
a.a
e.e

-a.
a. e.a

e.e
a.e
e.e
a.a

a.
B.
a.
B.
e.

-0. 8. a.a e.a e. -e.
-e. e. 0.a e.e a. -e.
-a. a. 0.a a.a a. -e.
-0. e. e.e a.e e. -e.
-e. e. e.e e.e a. -e.

-0.
-e.
-a.
-a .
-e.

Be12e6Z 35.1 156.0 35 35.3 156.0 35;
0812122 35.6 155.2 35 35.6 155.3 35.
aS121ElZ 36.2 154.7 3e 36.9 154.3 3e.
ea13aaZ 36.9 154.2 3e 36.9 154.2 3e.

12.

2:
e.

e.
a.
e.
e.

e.e

:::
a.a

TWHLIONS LH lLE OVSR 35 KTS
LRNG 24-HR 4B-HR 72-HR

e. e. 0. e.

(ILL FORECRSTS
LRNG 24-HR 4S-HR 72-HR

RW FORECRST PDS IT ERROR 25. lee. 3e3. 131.
BVG RIGHT flNGLE ERROR 17. 147. 254. le6.
IIVG lNTENS ITY mGNITUDE ERROR 1. 4. 5. e.

B. 0. 0. e.
e. e.
e. e.
a e

e. e.
a. a.
e a

WC INTENSIIY B19S 1. -5, e.
NUmER OF FORECflST5 19 1:” 5 2

DIST12NCE T!NWELED BY TRCIPICSIL CYCLONE IS 1291. Nf’1

WVERIIGE SPEED OF TROPICRL CWZDNE IS 9. KNOTS

TROPIC17L SmRll SUSF?N
FIX POSITIONS FoR CYCLONE NO. 14

SWELL ITS FI=S

.

FIX
Na .

Tlm
(z)

FIX
Pas ITIaN acclw DWRflK CODE S9TELLITE COfTENTS SITS

1 062136 2e.5N 166.2E PCN 3
2 07eeee 2e.7N 165.9E PCN 3
3 e7e323 2B.3N 165.4S PCN 4
4 B7E9BB 2e.7N 164.9E PCN 5

Te.5m. s

11.5/1.5

Nofl126 lNIT CIBS EW’ LLCC
Gm EW LLCC
NORF17 INIT OBS Em LLCC

PGlll
PGN
KGW

Gtt3
Gffi
Ha(x-17

T2.5~.5+~1. e/lBHRS NoR96
T1.5zI.5 Gm

NaIm7

PGTw
PGTW
KGW2
KGLC
PGTW
KGLC

5
6
7
8
9

Ie
II

0716ae
e716ee
e72112
0sa30a
me312
emem
BBBB11

21.4N 165. BE
2e.lN 16S.2E
2E!.5N 166.3E
23.4N 165.3E
21. BN 166.2E
23. lN 165.5E

PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6

UL9C 19,4N 166.9E
UL8C 20. 5N 166. SE
INIT afss Em LLCC
SECNDRY LLCC 23. 5N 1s5.2E
ULRC 23.3N 167. lE

ULQC 24.9N 16B. lE

KGLC
PGN
PGTIJ
KGLC
PGTLJ
KGIJ2

23. BN 165. eE
24.3N 164.9E
24. eN 166. eE
24.9N 164.9E
27.5N 165. lE
25.7N 164. EE

PCN 6
PCN 5
PCN 6
PCN 5
PCN 4
PCN 5

NCIIW?6
Gt!5
NaRR7
GF75

T3 . 5= .5 ml .e/23HRS NO!2fi6

T3. ea.e ml. S/21HRS :E
GNS
GMS
Gm

12 6s i2aa
ee1557
es160e
ee2e49
0821aa
e9ee00

13
14
15
16

;1

4;
21
22

UL!AC 2e.7N 166.5E

EXP LLCC
PGTLJ
PGTW
PGTIJ
PGILl
PGN

2B. eN 164.3E
2B.3N 164. lE
29.5N 164.4S
3B.2N 163.9E
31. eN 163.3E

PCN 3
PCN 5
PCN 5
PCN 5
PCN 5

e9e3ee
09e9ee
e912ee
B916B0
e92 lee
a922ee
meeOO
u3e3ee
leB6eB
lee906
te 12e0
Ie Ifiee
lB210e
102145
1mb3e0

GI?3
Gffi

T4. B/4.e /D] .e/22HRS NOIW16
GME
GI?3

PGTw
PGTw
PGTIJ
PG~
PGTIJ
PGN
PGTLI
PGT7J
PGTIJ
PGllI
PGTIJ

31.2M 162.3E
31. lN 161.9E
31. IN 161.5E
31.5N 161.6E
31. BN 161.7E
31.9N 161.3E

PCN 5
PCN 3
PCH 3
PCN 3
PCN 5

23
24
25
26
27

Gm
NCM96
Gtt5
Gtt3
Gffi

T3 . 5/4. e Am. 5~4HRS NorW.16

PCN 5
28
29

:
32
33

32.3N 161.3E PCN 5
32.8N 161.2E PCN 5
33. IN 159.9E PCN 5
32.9N 159,9E PCN 5
32.7N 159.7E PCN 5 Gm

Gt4S
Gt?3
NOIW%
GM6
GME

PGTW
PGTIJ
PGTIJ
PGm
PGTIJ
PGTw

32.8N 159.7E
33.2N 159.6E
33. eN 159.3E
33. eN 159.4s
34.5N 15B.7E
34, lN 158.2E

PcN 5
PCN 5
PCN 4
PCN 5
PCN 5

34
35
36

z PCN 5 NatlR7

T’2.5=.e /tll .e/22HRS ~~
Gm
NOW17

PGTU
PGTU
PGTLI
PGTLI
PGTU
PGTLI
PGTU
PGTLI
PGTLI

39
4a
41
42
43
44
45
4s

z

112]ae
12ee0e
12e3ee
12e4BB
i2e60e
120ss0
i2]2ae
1216eB
12224s
13eeee

34.eN 157.4E
34.6N 156. 9E
34.7N 156.6E
34. eN 156. IE
35. IN 156. lE

Pcli 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

35.2N 155. BE
36. eN 155.3E
36.9N 155.4S
36.5N 154.5E
36.9N 154.4s

Gtt3
Gv6

T1.5/2.@ All.e~2HRS fi~I16 PGTLI
PGTIJGME
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RIRCRRFT FIMSS

FIX TItE FIX FLT 7EtL3m OBS mX-SFC-LNO mX-FLT-L%L-LND 9CCRY
ND. (z)

EYE EYE OR1Etl-
POSITION LVL

EYE TSFP (C) ltSN
HGT ?SLP $%L/BRG4?NG DIR7WEL/SRG/RNG NRV/T’ET SHRPE DIIwV’IWT ION OUT/ IN/ DPAST NO.

1 EEW315 22.6N 165.42 15RBFT 992 20 256 lE 298 24 258 18 3 3
2 118628 33. IN 159.7E 768PM 2BE15 97e 3B 23’0 3E E38 30 29B 6E 5 3 +12 +14 + 9 4

NOTICE - THE OSTERISKS (*) I NOICIJTE FIXES UNREPRESENTFITIVE IIND NOT USED FOR BEST TRRCK PURPOSES.
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TWHOOH TWD
BEST TRRCK DRTR

BEST TRRCK LtlRNING 4B HOUR FORECFIST
ERRORS

POSIT IJIND DST WIND
2B.3 125,2 45. 458. -3B.
2B.4 124.9 45. 533. -35.
2B.9 124. S 5B. 547. -3EI.

24 HOUR FOREC13ST
ERRORS

72 HOUR FORECRST,

tU~RmR
0s16122
8816182
Bel?eez

POSIT WIND
19.6 131.8 35
20.6 131.9 40
2E.3 132.2 40
2E.2 132.6 45
2E.4 133.1 58
28.9 133.2 55
21.5 133.2 65
22.4 133.3 ?@
23.8 133.5 75
23.S 133.8 BB
24.2 134.8 S8

Poslr
19.8 131.8
19.2 130.4
19.2 13e.8
2E4.6 132.7
2e.1 133.7
21.1

LUND
30.
30.
35.
45.
50.

ERRORS
DST WIND
5s. -5.
97. -la.

14s. -5.
2s. 0.
3a. E.

Pos]r
2E.9 122.8
21.8 122.2

WIND
50.

DST
690.

LNND
-35.

PDSIT WIHD DST WIND
19. B 12B.2 48. 277. -18.
19. S 127.8 40. 389. -15.
19.9 127.S 4S. 316. -26.
21.4 132.5 S5. 74. -15.

50. 743.
55. 771.
78. ‘lea.
70. 24s.
4s. 19.
65. 93.

21.5
24.2
24.6
27.5
27.4
29.2
31.6
32.1
32.7
32.1

121.9
127.1
131.9
136.2
138.5
137,5
137.6
la7.0
14B.B
l.1a.1
136.0
136.7
137.0
140.7
142.9
144.2
0.0

-25.
-10.
-18.
-4a.
-15.

ee1786z
0e1712z
oe171ez
BelBmz
881 ea6z
aele12z
eem]ez
BB19eEz

23.F2131.2 65. 197.-2B.
22,8 133.7 65. 144.-20.
25.1 136.4 40, 91. -45.
26.2 135.9 78. 45. -18.
27.5 135.B 79. B6. -la.

2E.E 134.2 60. 137.-15.
23.E 135.4 45. lEE.-35.
24.2 134.8 70. e. -10.
25.1 133.7 75. 40. -10.
26.2 133.9 68. 73. -25.

133.6 55.
60.
70.
70.
7s.

25.
21.
13.
6.
12.
24.

2::
12.
12.
s.
12.
6.
le.
5.
17.
29.

e.
-5.
0.
-5.
-5.

21. e
22.2
23,1
23.6
24.6

133.0
133.4
133,5
133.e

65. 39.
4s. lse.
45. 152.
55, 225.
53. 138.

-15.
-35.
-38.
-20.
-22.
-15.
-2e.
-16?.
5.
e.

29.1 135. I
134. B
137.2
136.7
135.3

50.
55.
6e.
68.
65.
65.
65.
60.
55.
55.
55.
55.

162.
174.
MB,
76.
134.

-30.
-25,
-28.
-20.
-10.

26.5 134.2 65.
27.9 135.2 65.
26.9 135.2 7E.
2E.E 135.2 ES.
2e.4 135.4 ea.

63.
125.
58.
99.
E6.

-20.
-15.
-10.
5.

29. e
3e. e
ZL7.S
3e.4
31.2

134.0
134.3
134.6
134.e
135.2

75.
BO.
eO.
B5.
85.

-5.
-5.
-5.
B.
5.
B.
e.
-5.
-5.
-5.
0.
-s.

eel!mi6z
0619122
ee191ez
e62eoez
@e2aB6z
8e28]2z
oe28 lez

24.7
25.1
25.6
25.0
26.2
26.5

134.3
134.5
134.s
135.2
135.7
136.0

e5 24. e
ES 25.5
es 25.e
80 26.0
EB 26.2

34.4
35.3
35.7
34.9
36.4
37.0
0.8

55. 166.
50. 14s.
543.1s5.
55. 41e.
45. 624.
45. 75E.

8.
-1::
-10.
-10.
-10.
-le.

135.2
135.4
137.2
13e.6
139.4
139.4
w.e

152.
133.
55.
16.
e4.

231.
341.

-10.
-10.
-15.
-15.
-15.
-5<
5.

2e.7
ze. e
29.0
29.7
30.0
33.0
33.2

135.5
136.7
137.3
137.5
138.2
139.0
139.6

ea.
70.
65.
65.
65.
65.
65.

e7. 31.5
31.7
32.5
33.3
33.e
36.4

135.6
136.0
136.3
136.8
137.3
137.7
137.s

ea. 29.
e.
6.
3e.
132.
al.

26.7 eO.
75.
75.
75.
75.
70.

27.2
27.e
2E.6
29.1
29.6
30.2

136.3
136.e
137.2
13?.4
137.5
137.5

em
ee
eo
75
75
75

27.1
27.5
2E.6
29.2
30.0
3e.3
31.e
32.2
34.e
3B.B

5.
0.
e.
0.
0.
B.

oe2mz
8821062
eezI122
ee21Iez
ee228az
0e22a6z

0. -0.
E< -B.
e. -e.
0. -0.
0. -8.
0. -El.
8. -e.
6. -e.

-8.
:: -e.
a. -o.

e.e e.E
B.e e.E
B.a e.a
B.@ e.B
e.e e.e
0.0 0.0

-5. 37.3 144.2 5E. see. 5.
3e.3 146,2 45. 69e. 5.
e.~ 8.8 e. -a. e.
0.0 0.0 0. -e. 8.
B.e B.e 8. -0. e.
8.8 8,0 B. -B. B.

34.4 14S.1 68. 3B. -16.
33.6 139.E 66. 247.
34.5 140.1 6E. 443. l::
35.E 141.136B. 657. 15.
41.3 146.8 %. 527. B.

137.4
137,6
13e. 1
139. e
140.4

70.
70.
70.
55.
60.
60.
50.
e.

e.
15.
16.
11.
24.
3B.
86.
-0.

2:
E.

-15.
0.

31. B 137.9 75
8822122 32.4 13E.3 78
flE2218Z34.7 139.6 70
8E238EZ 37.6 140.3 6e
sie23e6z41.9 140.e 58

0.
0.
0.
e.
8.
e.
@.

B.B e.e
8.0 0.%
8.0 0.8
0.0 0.0
8.0 8.e

0.0 0.0 0. -e. 8. 0.0 0.0 Et. -0, e.
e.e e.e e. -e. e. a.a e,e e. -e. e.
e.e B.E e. -e. e. e.e 0.0 e. -B. e.
0.0 0.0 B. -0. E. 0.0 B.0 0. -B. E.

42.3
45.4
0.0

141.2
142.0
0.0

10.
5.
B.

0823122
ee231ez

4s. e
49.3

141.5
14a.7

45
4s e. -8.

RLL FORECFIS’13
L66HG 24-HR 4S-HR 72-HR

27. 155. 234. 335.
21. 73. 12s. le3.

II. le. 19.
-:: -le.
29 ;:” ‘~” lE

TWHOONS lJiILE OkER 35 KTS
LRNG 24-HR 2$4-HR 72-HR

27. 155. , 335.IIVG FOREC$IST POSIT ERROR
SWG RIGHT RHGLE ERROR
RVG lNTEHS lTY mGNITUDE ERROR
WC INTENsITY BIRS
NUmER OF FOREC/)S15

21. 73. 129. le3.
4. 11. le. 19.
-3. -9. -16. -le.
29 26 22 Ie

DISTFINCE TRRVELED EY TROPICRL CYCLONE IS 1s2s. till

TYPNODN TXRD
FIx POSITIONS FOR CYCLONE NO. 15

St3TELLITS F IXCS

FIx TIP3Z FIx
NO. (z) POSITION RCCRY DVDRRK CODE SI?TELLITE Comwr’e

INIT OES

ULCC

ULCC

SITE

1
2
3
4
5
6

152312
160300
16e900
161200
16160B
1621ea

lE.8N 130.2E
19. IN 13e.eE
17.7N 130.5E
19. IN 131.9E
19. lN 131.5E
19.2H 131.2E
19.2N 131.5E
19.eN 132.EE
2B.2N 133.4E
2E.3N 133.lE
2B.5N 133.2E

PCN 5
PCN 5
PCH 5
PCN 5
PCN 5

TD.5/El.5 NOI?R6
Gm
GP?3

PGTIJ
PGTLI
PGN
PGTw
PGTw
PGTU
PGTIJ
PGTw
PGTW
PGTLJ
PGIU
PGTW
PGTW
PGTW
PGN
RODN
PGTW

Gf?5
Gt!S
GR5

T2. BL? . B /D]. 5/24HRS NoilR6
NOIW7
GtlS
NoRa6
GtS
Gt?3
GtlS
DttSP37

‘73.5/ 3.5 /D1.5/24HRs Nolm6
T3.en. e NORR6

Gm
Gt!5

PCN 5
PCN 5
PCN 5
PCN 5

7 162249
e I 78453
9 1709e8

10 170947
11 171Z8B

Pcti 5
PCN 5

12 171680
13 1721@B
14 17213B
15 172226
16 172226

21. IN 132.7E
22.4N 133.4s
22. IN 133.6E
21.6N 132. EE
21.5N 132.9E

PCN 5
PCN 5
PCN 6
PCN 5
PCN 3
PCN 5
PCN 4
PCN 5
PCN 4
PCH 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 3
PCN 5
PCN 5

lNIT OES
17 leeazm

100000
le0300
le0300
le06Em

21.4N
21.6tl
22. BN
22. ON
22. 7N

133. IE
133. IE
133.6E
133.3E
133.6E
133.4s
133.5E
133.5E
133.7E
133.9E

RODN
PGllI
RODN
PGTw
RODN
PGTw

Gm
GtS
Gm
Gm
Gm
HORR6

le1360B
le090e
]elms
1B16B8
le2m8
le21e7

22. 6N
23. ON
23. IN
23. 5N
24.3N

23
24
25
26
27

PGTLI
PGm
PGN
PGTLI
PGTW

Gm
Gffi
DKSP37

T4. 5/4.5 m 1.B/25HRS NOFV16
Gm

24.2N
24.3N
24.4N
24. EN
25. 3N
25.6N

133. EE
134.3E
134.46
134.3E
134.4s
134.5E

2e
29
30
31
32

I e2344
190008
19a3Be
198900
191200

PGTLI
PGTw
PGTw
PGTLI
PGTLI
PGTw

Gm
Gm
G%PCN 3

PCN 3
PCN 5
PCN 3
PCN 3
PCH 3

33 19166M 25.4N 134.6E
34 192188 25. EN 135.2E
35 192321 25.6N 135.4E
36 192321 25.6N 135.4E
37 2EE3E8 26. @N 135.7E
3e 2ee4L9 25. eN 135. eE

ii%
G~

T4. 5/4.5 /SE .8 X24HRS NOI%46
T4.0/4.0 NORR6

PGTIJ
RPm
PGTLJ
PGN
PGTU

INIT 0sS
Gm
NORR7
Gm
NORI?6
GK

PCN 3
PCN 3
PCN 3
PCN 5
PCN 3

39 2ES19EB 26.4H 136. lE
40 281819 26.5N 136.3E
41 2E128B 26. EH 136.4S
42 2821ED 27.2N 137. EE
42 2i3225E 27.5N 137. IE

PGTw
PGTIJ
PGTW
PGTIJ
PGTIJ

T4.8/4. 5 /lAEI. 5=4HRs ~~R6
Gffi
Gt!5

PCN 3
PCN 3
PCN 3

44 21BBBB 27.8N 137.2E
45 217J30B 2E.2N 137.2E PGTIJ
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47 211268
4S 2116W3

ZU.8N 137.5E
29.2N 137. BE

PCN 3 Gffi
PCN 3 Gffi
PCN 5 Gm
PCN 5 Gm
PCN 5 T3. 5/4. E /lJo. 5n4NRs NOFIR6
PCN 3 cm
PCN 3 Gm
PCN 3 Gtu
PCN 5 NOFX16
PCN 3 Gm
PCN 5 Gm

PGTLI
PGTw
PGTw29.3N 138. E!E

38. IN 137. BE
3B.3N 137.7E
38.4N 138. RE
3E.6N 137.9E
31.4N 13E.2E
31.7N 138.2E
32.2N 13B.4E
36.5N 140.2E
37.lN 14D.3E
37.6N 14B.7E
4D.2N 141.7E
45.9N 143.9E

49 212188
5B 212235
51 22Em3E
52 22B3wJ

PGN
PGTIJ
PGTIJ
PGTw
PGN53 220900

54 220933
55 2212!30
56 22210B
57 222212

PGTw
PGTW
PGTw
PGTw
PGTIJ

PCN 5 13 .0/3. S-m .5zMNRS NOW16
PCN 5 GMS
PCN s
PCN 5

58 23B8@B
59 23838!3
60 23B9E8

Gt15
GtlS

llIRCR$lFT FI=S

PGm
PGTEJ

EYS TEf’F (C)
OUT/ IN/ DP/SST

+24 +24 +23 32

+13 +13

+13 +15 +15

+14 +14
+15 +18 +14

+16 +19 +13

+13 +17 +11

+15 +16 +13

+13 +14 +14

+14 +15 +15

+15 +16 +1S

+15 +15 +15
+14 +13
+14 +13

+14 +13 +13

fSN
NO.

;
2
4
4
5
5
6
B
0
9
9
10
10
11

:;
12
13
14
14
14
15
15
16
16

FIX TIME FIX
NO. (z) POSITION

FLT 7BBT’E OBS
L~ HGT ffiLP

mX-SFC-LtiD
%ELMRG/lENG

mX-FLT-L~-lJiD FICCRY
DIR-LMRG4SNG NilV/3’ET

EYE EYE ORlEN-
6NRFE D1IW’VTIITION

1
2
3
4
5

160415
170105
178309
171413
171706
180000
1S8215
181512
190030

IE.9N 131. BE
28.3N 132.5E
2Ei.2N 132. BE
2B.6N 132.9E

15BEFT
70arB
7Eam
700m
7Emls
7Bm’13
7BElrm
780m
7eem
7Eerm
7eem
700m
7mtEl
7eBm

2972
2956
2947
2923
2053
2859
2814

992

985

9s0

972
965

96B

956

959

961

964

968

969

967

970

46 130 45 288 39 13a 45 5 10
25 2B0 158 03EI 34 298 2BB 5 10
5E 150 BB 24D 52 168 1B8 5 10

288 65 13EI 146 5 B
132E 5a 2s8 lIE 5 5
23B 75 130 95 4 15
15B 63 05B 75 4 10
@4B 61 318 85 5 5

20.9N 133.6E
21.6N 133.2E
21.8N 133.3E
23.2N 133.8E
24.4N 134. lE

6
7
e
9

10

70 13B 9E
35 84 78

ClRCULfiR 9B

CIRCULRR 66

ELL IPTICRL BE 6fl 858

50 21B 75
6@ 310 128190235

191385
19154s
2@efe2
280355
2a 1245

24.2N 134. IE
24.9N 134,6E
25.4N 134.7E
25. BN 135.4S
26. lN 135.6E

2766
2714
2716
2741
2741

11
12
13
14
15

45 250 125
5L3E2a 12e 128 6B 826 95 4 15

B2E 61 290 125 5 7
36E 66 276 150 5 5
330 B4 268 70 10 18
14BB9B697F3 75

26.8N 136. IE
26. Btl 136.2E
27.6N 136.7E
28.2N 137. EE
29.2N 137.45
36.lN 137.4s
3E1.2N 137.3E
38.5N 137.4S
31.lN 13E.2E
32.@N 13S.46
32.SN 13E.6E

7mrB
70Bt9
7ear31
7E10m
7B0n3

2756
2756
2000
27B7
2eeB
2821
2831
2830
2820
2822

16
17
18

E

281425
210017
210382
211307
212158
22m4D
220243
228723
22 IeBe
221224

EEI B6E lEEi C[RCULW3

70 Bra
7ElFnm
7BBm
7B0m
7aem

4B 266 IEO
58 2!18 60
65 24E BS

21
22
23
24
25
26

32FI 44 250 65 5 10
220 71 120 9B 18 Ie
110 35 B-w 76 5 25

2823
2826221526 33.2H 138.3E 7e0tm

FIX TIPE
NO. (2)

FIX EvE EVE RllDOB-CODE
SHQPE DlfW’1 f?SWIR TDDFF COTTENTS

RflDfiR SITE
POSITION Ull NO.POSITION RRD+IR RCCRY

POOR

POOR

POOR

1 22B I SIB
2 22e2eB
3 220400
4 22B5B0
5 228580
6 22E6B8
7 22B688

3B.8N 13B. EE LRND
31 .ON 13B. EE LRND

539B3 ///// 35.3N 13E.7E 47639
35.3N 13B.7E 47639
35.3N 138.7E 47639
35.3N 13B.7E 47639
33.6N 135. BE
35.3N 13B.7E 47639
33.6N 135. BE
35.3N 138.7E 47639
33.6N 135. SE

55/4/ S36//
63913 /////
5397453424

mw B22B

3E.7N 138.4S LRND
31. EN 13B. IE LRND
31.3N 138.6E LflND
31.2N 13B. lE L9ND
31. SN 13B.4E LQNO

53913 53611

31.4N 13S.2E L6ND
32. EN 13S..4S L12ND

53913 73516

NOTICE - THE RSTER ISKS (*) INDICIW’E F 1X3 UNREPRESENTllTI%E FIND tiOT USED FOR BEST TR$lCK PURPOSES.
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TROPICRL STORti V9HESSR
BEST TR61CKD13TI?

BEST TRllCK

lQ/DAz14R POSIT LUND
8S16862 23.8 154.6 25
S?816122 25.2 155.4 39

L$lRNING
ERRORS

DST WIND

24

POSIT

HOUR FOREC31ST
ERRORS

WIND D6T LIIND
e. -e. e.
e. -e. 8.
B. -e. 8.
B. -e. 8.

55. 2e4. m.

4S HOUR FORECfiST
ERRORS

POSIT WIND DST LUND
e.e e.e e. -e. e.
e.0 B.e e. -e. e.
e.e e.e e. -e. e.
e.e e.e e. -e.

36.8 159.7 45. 354.

72 NOUR FORECRST,

POSIT WIND 05T hlIND
e.e e.B e. -e. e.
e.e a.e E. -s. e.
e.8 e.e e. -e. e.
3.e e.e

POSIT WIND
e.e e.e

e.e
0.e
e.e

159.2
16e. 1

e.
e.
El.
e.

4D.
se.

-e. e. e.e e.e
e. e.e e.e2: e. e.e e.e

-e. e. e.e e.a
29. -15. 32. S 159.7

e.e
e.e
e.e

26.7
29.7

ee16lez
e8]7eez
es17e6z
ea]7i2z
ea171ez

26.5
27.4
28.3
29.3
3e.2
31.1
31.9
32.0
33.7
34.6

15s.7
15s.2
159.5
168.3
161.3
162.2
163.6
165.e
166. e
166.4

‘WI
se
55
se
45
4s
45
4s
45
45

e.
5.
e.
0.
e.
e.
e.
e.
e.
e.

I
I
1

e.
e,
e.
e.
B.
e.
e.
0.
e.
e.

-e.
3.0 0.e

0.e
e.e
e.e
0.0
e.e
0.0
e.e
e.e

-0.
26. E. 34.6 159.5
42. 5. 36.0 !65.2
e3. e. 36.S 16B.B
19. e. 35.8 169.E
5. -5. e.e e.e
6. -5. e.e B,e
38. -M. e.e e.e

50. 294. 5. e.e e.e e. -e.
4e. 143. -5. e.e e.e e. -e.
3s. 176. -le. e.e e.e e. -e.
3e. 1e3. -le. e.e a.e e. -e.

e. -e. e. a.e e.e e. -e.
-E. E. e.e e.e e. -e.

3.e
3.0
3.e
3.a
~.e

+.
-e.
-0.
-e.

e.
e.
0.
e.
e.
L3.
e.
e,

3e.9
32.2
32.2
32.e
33.e
35.e

161.2
163.2
163.5
164.9
166.0
167.0

se.
45.
45.
4e.
4e.
35.

i
6
k

ea meez
ee Iee6z
eem12z
mlemz
ee19eez

-e.
El.
e.
e.

-6.
-e. e. e.e e.e e. -e.
-zI. e. e.e e.e e. -e.

TYPHOONS LHILE OVER 35 KTS

-e.
-e.0019062 35.6 166.9 48 tie e.e e. -e. 0. o.e e.e

RLL FORECFISTS
mm 24-NR 4s-N$! 72-NR

31. 1e44 354. e.
2e. 143. 34s. e.

5. 5. e.
-4. -:: 5. e.

IARNG 24-HR 4B-HR 72-HR
e. e. e. e.
e. e. e. e.
E. e. e.

:: e.

WC FORECQST POSIT ERROR
tlVG RIGHT RtiGLE ERROR
S’76 INTSNS ITV mGfi lTUDE ERROR
Fl~ INTENSITY BIRS
NIMER OF FORECW7S

e. e.
e e

D ISTRNCE TRf4WLED BY lROPICRL CYCLONE IS 971,. NM

~Rfi6E SPEED OF TROPICI?L CYCLONE IS 13. KNOTS

TROF ICtlL STORM VRNESSR
FIX P051TION5 FOR CYCLOtiE HO. 16

FIX
NO.

*1
2
3
4
5

*6
7
e
9

le
11
12

::
15
16
17
18

::
21

FIX
No.

;

T1f’E
(z)

16e3ee
16e3ee
i6ee20
1612ee
161608
i621ee
I 7e3ee
17e311
17e9ee
17i2ee
1716ee
1721ee
mesiee
lee3ee
I 8e6ee
masse
xwme
IB16ee
182 lee
[9eese
mesee

Tl~
(z)

16E1736
]7ewt

FIx
POSIT10t4 DWR9K COOS SfWELLIIE coPrtmTsSCCRY

PCH 3
PCN 3
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCH S
PCN 5
PcN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5
PCN 3
PCN 3
PCH 5
PCN 3
PCN 5

FLT
L%l.

7eem
15eePT

SIIE

24. 3N
24.3X
25.3N
26. IN
26. SN
27.4H
27 .ON
20. IN

IS4.7E
IS4.7E
154.8E
155.EE
15S.2E
156. OE
159. eE
159. lE

T1.e/l. B Gt6 INIT OBS E* LLCC
Gt6
NOR5)S

PGTW
RPIK
PGTIJ
PGNGtS

GttS

n.se.s nl.5A?4ms :%
NORR7
Gm
Gt6

PGTLI
PGTi.1
PGTW
PGTw
PGllJ29. lN 159. GE

29.7N 160.3E
3e.4N 161.1E
31 .2N 163.5E
31 .2N 162.2E

PGTW
PGllII
PGTbl
PGTLI
PGTW

Gm
Gm

r3. eae-ne.5alnss Gm
31.5N
31.EN
32.4N
32 .EN
33 .5N
34. 2N
34. 5N
35. EN

163. lE
163.7E
1S4.5E
ls!ies
165.6E
lSS.2E
166. lE
166.6E

Gm
Gm SW LLCC
Gm
Gm m LLcc
Gm
Gm

PG1-@
PGN
PGTL!
PGTIJI
FGTw

T2.en.e AJI .en.ws cm E* LLCC
Gm

PGTLI
PGTLI

R IRCRAFT F 13CES

SYE TErP CC)
OUT/ IN/ DP/SST

FIX
POEITIOH

7mm 0ss mX-SFC-LND mx-FLT-Lw-mn IICCSY
ffiT mLP WSLMRGmH6 DIR-LMRG~H6 NW-T

EYE EYE ORIEN-
SNRPE DIRt’V7RTIlBl

tSN
lm.

24.2N 154. EE
27.6N lSE.7E

3e31 992 2513ese24s2513e6e 52
9e3 55 24e 5e ele 61 24e 5e m 5

+It +IS +9 ze
+27 +22 29

3
4

IHDICWE F t- UNREPRESEHTRTNE RND NOT USED FOR SSST TRRCK PURPOSES.NoTICE - THE ASTERISKS (*)
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TROPICRL SmRfl k$lRREN
BEST TRQCK DFITfl

BEST TRRCK kwRttlNG 24 HOUR FORECRST 4S HOUR FORECRST
ERRORS ERRORS

POSIT
ERRORS

W1~ DST LIIND POSIT UIND DST LIIND POSIT WIHD DST WIND
a.o B.e . -B. E. 0.0 9.8 B. -8. e. a.o 8.8 e. -e.

72 HOUR FDRECRST,

POSIT WIND DST WIND
6.
a.
e.
0.
0.

-5.
5.
0.
0.
0.
0.
0.
a.
s..
8.

0.0
8.0
8.0
8.0
8.0
0.0
8.0
8.0
L7.E
0.0
B.e
0.0
0.0
0.8
0.8

0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
B.0
8.0
0.B
0.0
0.0
0.0

a. -a.
0. -a.
a. -a.
a. -a.
8. -0.
a. -E.
0. -0.
a. -a.
a. -a.
e. -B.
0. -a.
a. -a.
a. -a.
a. -a.
0. -0.

a.
a.
a.
a.
a.
a.
e.

0.0 0.0 a. -e. B. B.@ 9.E B. -E. E. 0.0 0.0 a. -E.
0.0 i3. @ B. -8. B. 0.0 E.E a. -0. a. a.e a.B 0. -B.
e.a 0.0 a. -a. 6. a.a a.a a. -a. 0. e.a a.0 E. ‘B.
a.a 0.0 8. -B. a. B.0 ma a. -B. 0. 0.0 a.a B. -B.

17.9 l@9.6 3S. 72. -5. 17.9 10S.8 45. 142. 5. 19.5 184.3 25. 123.
18.6 le9. B 35. 36. 72. 19.2 1B7.9 35. 33. -5. 21. e 1B5.6 25. 41.
18.6 ta9. e 35. 23. a. 19.5 1!37.9 35. 29. -10. 0.0 0.0 B. -B. a.

a.
a.
e.
a.
a.
e.
a.

18.6 tm. B 3a. 46. -5. 2a.4 la7.2 35. 21. -la. 0.0 a.a a. -a.
ea1986z ]9.2 laa.9 -w la.9 iaa. s 3e. 29. -m. 20.4 1e6.6 3a. 41. a. a.a a.a a. -e.
EIB1912Z 19.6 lae.3 4a 19.7 ]a8.2 4s. B. a. 2i3. e la7.2 4a. 124. 28. 0.0 e.a 0. -a.
8a19v3z 19.9 ta7.6 45 2a. B 107.7 4s. a. a. ma a.e 0. -a. a. 0.0 a.a a. -e.
aB2ae8z 2e.2 la6.9 45 19.7 la7.2 a. 34. -5. a.a e.a 8. -B. B. 0.0 0.0 B. -E.
a82aa6z za. e Ias.a 3a 2e.2 IE16.e 35. 36. 5. e.a e.a a. -a. a. e.e e.B a. -G.
ee2a12z 21.5 tas.1 2e 21.1 Ias.a 25. 25. s. a.a a.e a. -a. o. a.a a.a a. -2..

IILL mRECRST5 TYPHDOHS WI ILE OVSR 35 KTs
IJ?NG 24-HR 4B-NR 72+7.! LRHG 24-HR 4B-HR 72-HR

W% FORECOST POSIT ERROR 32. 65. E2. a. 0. a. a. 8.
I?& RIGHT 17NGLEERROR 28. 40. 64. a. a. 0. a. B.
BVG INTENS llY mGtl lTUDE ERROR 4. 8. 5. 0. a. B. a. a.

0. a.
E a

RYG IHTENSITY BIflS -2. 0. 0. a. a. B.
NUmER OF FORECI?STS ia 6 2 0 a 0

DlSmNCE TIWW!SLED BY TROPICRL CYCLONE IS 4s4. Nn

RVERRGE SPEED OF’ TROPICRL CYCLONE IS 6. KNOTS

TROPICRL STORM IAWREN
FIX POSlTIONS FOR CYCLONE NO. 17

SRTELLITE F1)cZS

FIX
NO.

1
2
3

*4
*s
*6
*7
*e

1:
11
12
13

1:
16
17
le

E
21
22
23
24

TltE FIX
(Z) POSITION mcRY DWRRK CODE .SRTELLITE Cotsmrrs SITE

PGlw
PGTLI
PGTW
RODH
PGTIJ
PGILJ
PGTIJ
PGThl
PGTw
PGTLI
RPm

1712fia
171saa
temma
1Ema7
ieassm
u3a9aa
le12m0
le 16ea

17.8N 111.2s
la.aN lla.9E
17,9N n@. iE

Pcti
PCN
PCN

5
5
5

6??3
GtS
Gt?3
Noms

%

17. BN
17.6H
17.5N
17.3N
1S. IN

112.2E
1E!9.6E
16S.5E
109.OE
1LS9.OE
I@9. lE
l@B.9E
lEtB.6E
109. aE
l@B.6E
lEtB.3E

PCH
PCN
PCN
PCN

s
5
5

z
5
5
6
5
5

Ta.5m.5
T2.aa.a

lNIT 08S
[NIT OBS

PCN
PCN
PCN
PCH
PCH
FtN

Sf?s
GMS
GtS
NORRS

la21BB 111.6N
la.7N
la.6N
1a:7N
lS.9N
19.aH

19aaaa
190125
i9a3aa
1ss60a
19a9aa

INIT OES
Gm
GtS
Gft3
Gf?S
NO*6
Gm

PGTW
PGTW
P.mJ
PGTLI
RDDN

PCN
PCN
PCN
PCN
PCN

5
5
6
5
5

19i2ea 19.IN las.eE
191223 19.2N lW3.@E
]916aa 19.2Nla7.eE
1921aa 19.IN la7.3E
2saaaa 19.7Hm6.7E
2aa]a2 2a.3N la6. IE
2aa3aa 2a. aN 106. IE
2aa9aa 21.lN 105.6E
2a12ae 21.6N ]a5. aE
2a12EB 22.6N 105.6E

GHS
GttS
HORt?6
GI?6
Gt15

~ffiW6

PGTLI
PGTLI
RPm
PGTw
PGIW
PGN
RODN

PCN
PCN
PCN
PCN
PCN
PCN

m.=.a 4B.54MNRS
T2.5=.5-~a.5anss

NOTICE - THE RSTSR ISKS c*) IHDICIWE F 1)4S3 ONREPRESENTRT1%E RHO NOT USED FDS SEST mRCK PLRPOSES,
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lYPHOON llGNES
BEST TRllCK DFITR

BEST TRflCK ltRRN[tiG
ERRORS

POSIT WIND DST WIND
E.B B.L3 B. -0. 8.
0.0 B.0 B. -0. 0.
0.0 0.0 0. -0. a,
0.8 0.0 0. -0, 0.
0.0 0.0 0. -0. e.

16.9 141.2 25. 29. -5.
16.B 139.7 3e. 3E. -5.
17.2 13S.7 40. 25. 5,
18.8 137.5 45. 18. 5.
18.6 135.8 45. 23. 5.
18.8 135.2 58. 25. 5.

24 HOUR FORECfKiT
ERRORS

POSIT UINO DsT WIND
8.0 0.a a. -e. a.
a.a a.0 0. -a. 0.
a.8 e.E a. -a. 9.
a.e 0,0 0. -a. e.

4B HOUR FORECIIST 72 NOUR FORECRST,
ERRORS

POSIT LUND DST WIND POS[T WINO DST wINO
a.a a.a e. -0. a. a.0 a.o B. -a. 0.
6.6 a.B e. -0. a. 0.0
a.a

e.a a. -8, a.
8.8 a. -a. E. 8.0 0.0 a. -a. B.

a.o
8.0

20.2
19.3
2a.6

m/DWliR POSIT WIND
9S25122 15.2 145. S! 2a
E82518Z 15.6 145. B Z21
Fia26B0Z 16.2 144. I 25
EfB26E6Z 16.6 143.1 38
6vS2612Z 16.9 142.0 38
afS2618Z 17.2 14B.13 3a
ee27a8z 17.3 139.7 35
EIB27E16Z 17.5 138.4 35
aB2712Z 17.9 137.2 4a
B82718Z IB.6 136.2 4B
082i3aEZ 19.2 135.1 45
m26a6z 19.8 134. a 5D

sr. a e.a 8.
8.

4B.
55.
55.

-a.
-B.
15B.
198.
187.

a.
a.

-15.
-5.
-la.

a.0
a.0

129.9
127.5

a. -a. 0.
a. -a. a.

45. 234. -3a.
6a. 299. -20.

257. -25.
137. -25.
1SS. -25.
125. -25.
173. -25.

EI.a a.a B. -a. a. a.a a.a
19. a 133.7
18.5 131.4
19.3 13a.6

lB. E 137.6 35,
17.8 135.6 45,
16.3 134.7 SE,
19.6 133.9 60,
2a.7 131.6 6a,

87. -5.
se. a.
9e. a.
?4. 5.
26. 5.

126.6 68.
65.
65.
70.
7a.
65.

22.6
23.4
23.8
26.0
26.6
2?.1
m.e

13B.8 65.
12B.2 65.
128.3 65.
12B.3 65.
12B. a 78.
127. EI EIa.

63.
21.
6?.

122.
125.
97.

-5.
-10.
-15.
-20.
-2a.

27.8
26.0
26.9
29.2
30.3
3a.8
32. B
34.4
36.8

a.a

128.0
12s.2
12?. 1
127.5
127.5

20. B
22. B
24. B
24.2
25.2
25.9

131.1
138.4
129.5
12S.6
127.9

6B ,
6B .
65.
75.
sa.

60. B.
29. -5.
60. -5.
44. B.
66. B.

20a 134.0
2a.9 132.7
21.2 131.7
22. E 130. s
22.5 13E.9
23.2 129.2

75 23.7 12E. O
8a 24.4 127.3
85 25.2 126,4
9B 25.8 125. a
9a 26.7 125.1

50.
55,
6a.
65.
65.

12.
29.
la.
2a.

B.

B.
a.
5.
5.

m2e 122 2E.5 133. EI
21.1 132.8
21.B 131.1
22.4 13a.1
23.1 129. a
23.7 128.0
24.3 127.2
24.9 126.4
25.7 125.9
26.5 125.3
27.3 124.8
28.2 124.4
29a 123.9
29.7 123.4
3a.3 123.2

55
55
6a
65
7a

2a2.
154.
244.
413.
529.

-3a.
-2a.
-25.
-3a.
-25.

0a2emz
a82900z
S@29e6Z
a82912z
08291EZ

-la.
-25.
-25.
-2a .
-20.
-2a.

126.1
127.0
13a. a
131.5

a.a

70.
60.
50.
45.

a.

126.5
126.2
124. B
123.8
125.2
126.5

7a.
70.
75.
7a.
65.

127.
!34.
91.

115.
216.

8.
0.

-5.
a.
5.
a.

127.6
126.5
124.4
124.7
124.3
124.1

75. 88. -10. 29.8
-5. 3B.3
-5. 31.6

-2a. 33.5
-la. 34. B
-la. 35. B

70.
7a.
aa.
90.
98.

13.
B.

1::

26.2
26.5
20.2
29.4
3a.4

85.
85.
75.
85.
85,

44.
42.
54.
72.
84.

0.
0830002
a83E06z
a83a12z
aB3alez

a.o
E.B
0.0
a.a
0.8
a.a

a.a a. -a. e.
a.0 a. -B. a.
a.a a. -0. B.
E.E a. -a. a.
a.e E. -e. EI.
a.a e. -a. B.
a.a a. -a. e..
e.a 0. -a. e.
e.a B. +3. e.
e.a B. -a. a.
a.a B. -a. a.
e.a B. -a. e.

60.
B,

16.
12.
12.

::
28.

12s. a
129.0

0.0
a.e
0.0

50.
46.

0.
a.
a.
a.

362.
467.

-a.
-a.
-0.
-8.
-a.
-a.
-a.
-a.

-20,
-2a.

a.
a.

90.
9B .
90.
9a.
90.
B5 .

0.
-5.
-5.
-5.

0.
B.

31.4 123.2 8B.
32.4 123.1 78.
34.4 124.6 65.
35.9 125.9 6B.
37.4 12B. a 45.

B.E B.o 0.

-le.
-15.
-15.
-la.
-15.

38. B
B.B
0.a
a.a

083 10BZ 95 27.4 124.6
95 28.1 124.2
95 29.3 124. B
9a 3a.4 123.2
85 3B.7 122.9

aa3 la6z
0s31 122
es31 1ez
0901802

0. a.a
a.a
a.a
B.e
0.8
a.e

e.a
8.B

a.a
a.a
e.a
a.a
E.@

a.
0.
a.
a.
a.

-0.
-a.
-B .
-0.

0. 0.
8.
0,
a.

a9CIla62 3E, B 123.a SB 31.2 123. a 88. 24. B, 0.8 O,a a.
L190112z 31.4 123. a 7B 31.8 122.7 aE. 28. la, B.O B.a a.
B9B118Z 31. S 123.2 60 32.2 123.5 7a. 28. lB. E1.a a.B e.

B, 0.0
0. a.a
a. a.e

RLL FORECRSTS
!&NG 24-HR 48-HR 72-NR

RVG FORECrlST POSlT ERROR 20. la4. 167. 244.
W.% RIGHT IINGLE ERROR 11. 76. 132. 208.
f)~ INTENSITY mGN ITUDS ERROR 3. 16. 25.
FIVG INTENSITY BIRS 1. -! : -16. -25.
NU~ER OF FORECASTS 25 21 17 12

DlSTf!NCE TR9W5LED SY TROPICRL CWLONE IS 1717. Nfl

Iw2ReGE SPEED oF moprcaL CYCLONE rs IB. KNOTS

16.
-16.

17

25.
-25.

12
1. -6.

24 21

TYPHOON RGNES
FIX POSITIONS FOR CYCLONE NO. IB

COITENTS
F 1X
NO.

T1tE
(z)

251200

FIx
POSITION IICCRY DVORllK CODE SFWELLITE s rfs

15.5N 145.5E
17.2N 142.7E
16.(3N 142.5E
16.4N 141.6E
16.3N 141.4S
16.4N 14D. EIE
16.5N 1~.2E

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

G!?3 PGTw
PGN
PGN
PGN
PGTW
PGN
PGTW

1
*2

3
d

T1.5/I.5 Gm
Gm
GP?3

:E

INIT OBS

ULCC
5’
6
7
e
9

10
11
12
13
14

16.3N 14B. OE
16.9N 139.7E
16. SN 139. lE
17.7N 13B.2E
17. EN 13S.2E
17.5N 137.6E
17.6N 137.5E
lB. aN 136.7E
IB.6N 136. IE
lB.7N 136. IE
19.lN 135. IE
19.5N 133.9E
28. BN 134.2E
2B.6N 133. IE
2B.7N 132.9E
2F7.BN 132. BE
21. EIN 132. lE
21.6N 131.5E
22.2N 131.BE
22. BN 131.3E
22.3N 13a.7E
22. BN 129.7E
22. BN 129.5E
23.2N 128.9E
23.7N 12B.3E
24.3N 127.7E
24.7N 127. lE

PCN 5
PCN 5

PGTIJ
PGTw
PGTIJ
PGTW
PGTw
PGN
PGN
PGTW
PGTIJ
PGTLJ
PGTW

PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5

GPS
GtK
GtK
Nolm6
Gf73

2716aa
272ma
2721a9
272339
272339

GNS
16
17
lB

* 19
2a
21
22
23
24
25
26
27
28
29

GI?S
Dti6P37

T3.5a.5 al .5n5HRs NoriR6
m.a~.a NOfiF16

GttE
GtiS
NOIW6
GMS

lNIT OBS RODN
PGN
PGTW
PGTw
PGTLI

28a300
2e09aa
2a1a37
2sr12aa
281630
2e21aa
282316
29e0a0
29e3aB
29a9aa

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5 GI15

GtlS
14. 0/4. a /DB . 5a4HRS NORblG

Gffi
GHS

PGTIJ
PGTIJ
PGTW
PGTIJ
PGTW
PGTIJ

PCN 5
PCN 5
PCN 5
PCN 3
PCN 3 Gm

3B
31
32
33
34

PCN 3 NOW46
PCN 3 GtlS
PCN 3 Gffi
PCN 5 Gffi
PCN 1 TS. Bfi. @ /D1. a/Z5HRS GHE

PGTW
PGTLI
PGTJ
PGTLI
PGTLI

25. IN 126.7E
36 3aB54B 25. IN 126.4S
37 3BB9BB 25. 5N 126. 2E
3B 301132 25.7N 126. IE
39 3812aB ‘25.9N 125.9E
46 3821aa 27. BN 124.9E
41 31aaa8 27.4+i 124.7E
42 31BB11 27.2N 124.9E
43 31a3aEi 27. BN 124.5E
44 31B6BB 28.3N 124.4S
45 31a9EiB 2EI.SN 124.2E

PCN 1
PCN 1
PCN 1
PCN 3
PCN 1
PCN 1

Gffi PGTcJ
PGTw
PGTu
RKSO
PGTW
PGTwGffi

T6 . a~fi . a-/D 1. SV24HRS GI’C5
T5.Ev3. B NOR96

Gm
GtlS

PCN 1
PCN 3
PCN 3
PCN 3
PCN 3

PGTLI
RKSO
PGllJ
PGTw
PGTW

INIT OBS
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46 3111E9 29. lti 123.9E PCN 3
47 311288 29.3N 123.7E PCN 3
4S 311688 29.7N 123.4E Pcti 1
49 312168 3@.lN 123. EE

RKSO
PGTW
PGTW

Gm
G?%
Sfs
NoFm6
Gm
No$lf47
Gm
GtS
Gm
NDFA7

PCN 3
PCN 3
PCN 3
PCN 3
PCN 5

PGTU
PGIW
PGTw
PGTLJ
PGTLI

T5.Bfi.e-AJl.an7HRs

S4 f3112@B 3B. BN 123.7E PCN 5
31. BN 124. Oi PCN 5
32. 2N 123 .5E PCN 5
32.9N 123.6E PCN S
32.2N 123.4S
32.5N 123.5E

E42E9E!B 32.7N 124. lE
E212B0 32.9N 124.2s
821759 32.6N 125. EE
821941 34.8N 124.5E
022198

PGTW
PGTL!
PGTw
PGTW
PGTcJ

011600
811s10
012108
020808
620300

56
57
58
S9
60
61
62
63
64

Em LLCC
E* LLCC
Ew LLCC mcc

G!’!S
PCN 5
PCN 3 T3.5/5. B /IAll.5/ZMNT?S gg
PCN 5 Gt75
PCN 5
PCN 5

PGTw
PGTw
PGTw
PGTIJ
RKSO
PGTIJ

Gm
NOI%47
NOR97
Gm
Gt13
Gm

PCN 5
PCN 5
PCN 3
PCN 5

33.2N 125.2E
33.5N 125.8E
33.7N 126.2E

65
66

030000
03a300

Em LLCC mCC PGTw
PGN

RIRCRRFT F MES

FIX T[ME FIX
No. (2) POSITION

FLT 7eBm OHS
LV1. HGT Pt3LP

t83X-SFC-LtiD mX-FLT-LW-Lt6D IICCRY
VEL=RG4?NG DlR/kfL/8RG/l?NG N9VfiT

EYE
SH9PE

CIRCUL!-lR

CIRCULI?R
CIRCULRR

CIRCULRR

CIRCULeR

EYE ORIEN-
DIRMRTION

EYE TE~ (C)
OUT/ rN/ DP/3ST

IISN
no.

1
2
3
4
4
5
5
6
7
7

;
8
9

1:
10

3 1%
4 28
7 18
5 la

10 4
55
5s
7 10
a 14
53
55
5 10
55
35

::
68

1
2

*3
4
5
6

26B8E7
27B225
271624
280040
2130251
261325

16.7N 142.8E
17.5N 139. lE
IS.8N 136. EE
19.3N 135. E!E
19.8N 134.6E
2Ei.4N 132. EE
2a.8N 132.8E
21.9N 13i3. BE
23.lN 128.8E
23.3N 128.2E

15E0FT
15BBFT
7mrB 3001
7WJ73 297B
7BOm 2974
7B8m 2939
7BEm 2923
7BEm 2888
7EIEm 2842
7BEm 2819

1006
994
990
985
985

977
976

3B 140 30 238 30 140 3B
6B IIe 168 170 46 lIE 97

268 35 14D 6B
58 E13E 86! la 47 03B 68
35 23EI 6B 868 38 31@ 98

14@ 63 B~ 102
33CI 65 258 IB3

45 14D 98 330 50 25E 75
138 68 B4E 13’a
25EI 61 158 IB8

65 B6B 12B 15B 77 838 35
~ 31B 158 83B S2 318 40
5B 250 12@ ela 65 386! 38

+24 +24 +24 20

+ 9 +12 +lE
+15 +14 +11
+13 +15 + 9

2B1547
8 29E248
9 291301
18 291602

7 25 +12 +14 + 9
+13 +14 +14

978 50
60

48

50

+14 +14 +14
+15 +18 +11

+IE +14
+14 +18 +]3

11
12
13
14
15
16

292222
300141
300246
301318
301530

24.EN 127.6E
24.5N 127. lE
24.6N 127. EE
25.8N 125.9E
26.2N 125.5E
27.2N 124.8E
27.5N 124.6E

78Em 2778
7@Om 2764
7EIBf?3 2755
7FIEm 2699

962

958

952

949

l’la 91 B5B le5
866 68 33B 68

4E 110 lE 1E8 82 8SB 85
65 35B 3f3 @BE 64 35B 38

7E8m 2689
78Em 2671
788m 2665

+16 +16 +15
31a024
31028517 ELLIPTICAL 4B 3e 150 +15 +16 +16

RSDQR F 1x3

FIx T1tE
No. (z)

FIX EYE
SHWE

EYE
Dmn

15
16

75

25
2s

75
35

75

50

80

50
m

45
4E

75
48
46
70

R9DOB-CODE
tlS~R TODFF

RI?D9R
POSITION

SITE
w ND,

47937

POiilION RRD17R RCCRY

POOR
POOR
POOR
FIIIR
PoOR

POOR
POOR

POOR

POOR

POOR

GOOD

GOOD
GOOD

GOOD
GOOD

GOOD

GOOD

GOOD

GOOD
GOOD

GOOD
GOOD

GOOD
GOOD
GOOD
GOOD

COf’S’ENT5

M3kTi 3238
m= 3238
mW2 3225

26. IN
26. lN
26. IN
2S.4N
26.4N
26. 2N
26. IN
26. lN

127.7S
127.76
127.7E
127.8E
127.8E
127.8E
127.7E
127.7E
125.3E
127.8E
127.7E
127.8E
125.3E
127.7E
125.3E
127.8E
125.3E
127.8E
126.8E
124.2E
124.2E
127.7E
127.8E
12S.3E
127. BE
127.8E
124.2E
125.3E
127.8E
127.7E
127. BE
127.8E
125.3E
127.76
124.2E
127.8E
125.3E
127.7E
127.8E
124.2E
127.8E
127.7E
125.3E
124.2E
127.86
127.8E
127.8E
127.8E
124.2E
126. BE
127.BE
127.8E
126.8E
124.2E
127.8E

29124S
291600
291700
291710
291B10
291900
291980
292080

23.7N 129.2E
23.5N 1=.5E
23.7N 128.3E
24.3N 127.9E
23.9N 12E.2E
23. EN 127.9E
23. BN 128.2E

LflND
LRNO
LRND
LRND
LFIND
L13ND
L9ND
LRND
LRND
LRND
LRND
L12ND
L12ND
LITND
LllNO
LFIND
LRND
L$)ND
LRND
LOND
LRND
Lf4N0
LflND
LRNr
LfIND
LRND
LRND
LflND

47937
47931
47931
47937
47937
47937

CIRCULRR
CIRCULf)R5

6
7
8

65//3 52785

65//4 5////
55912 53511

55912 53414
6///4 52922

2299453611
22972 53312
2194452916
20912 53816

5B914 53311
5B914 52816

1E1912 53108
11914 53e14

51914 73112
22944 53111
11962 53122

18982 52716
28924 53011

41915 72912

12914 53BBB

21933 533@6
11975 72989

1191452988
11975 427e5
21913 53288

21913 52985
55/43 52711

KIVT3 322EI
novo 3420

IQVG 342El

I’UVG 342B

24. ON 128. OE
24. ON 12E.EE
23.9N 127.9E
24. lN 127.8E
24. IN 127.8E
24. lN 127.6E

292000
292000
292180
292100
29218B
292200
292208
29220B
292300
292300
2923E8
29230fl
3EleBee
380080
300080
300000

24. BN
26.2N
26. IN
26. 2N
24.8N
26. IN

47927
47937
47937
47937
47927
47937
47927
47937
47927
47937
47929
47910
479I8
47937
47937
47927
4793 I
47931
4791 B
47927
47937
47s37
4793 I
47937
47927
47937
4791 e
47931
47927
47937
47937
47918
47931
47937
47927
47918
47937
47931
47931
47937
47918
47929
4793 I
4?93 I
47929
47918
47937

18
11
12
13
14
15
16
17

:!
20
21
22
23
24

24.3N 127.5E
24.3N 127.6E
24.3N 127.7E
24.4N 127.46

24.8N
26.2N
24. EN
26.2N
26.3N
24. 3N

24.4N 127.5E
24.3N 1Z7.5E
24.3N 127.5E
24.4N 127.2E
24.5N 127.3E
24.5N 127.3E

mV73 3228

m~ 3228
24.3N
26.IN
26.2N
24.8N
26.4N

24.5N 127.2E
24.4N 127.2E
24.7N 127.3E
24.6N 1Z7. IE
24.6N 127. IE
24.7N 127.8E

25
26
27
28
29
30

308s710
300035
300180
300180
300180
380100

CIRCUL9R
C1RCULf3R 26.4N

24. 3N
24.8N
26. 2N
26. IN24.6N 127.2E

38B135 24. BN 127. IE
3@B2@0 24. 6N 126. 9E
3EB2EE! 24. 7N 126 .9E
3e@28e 24. 7N 126 .9E
300200

LFIND
LRND
LFIND
LIIND
LI?ND
LRND
L13ND
LRND
LRND
L17ND
LRND
LFIND
LGt4D
LflND
LRND
LIIND
L13ND
L9ND
LRND
LIIND
LRND
LRND
LIIND
LI?ND
L9ND
LRND

m= 322E

mVG 3B2E

mVG 3826!

mvc 3815

31
32
33
34
35
36

CIRCULRR 26.4N
26.2N
24.BN
26.IN
24.3N
26.4N

24.6N 126. SE
24.9N 126.9E
24.8N 126.8E
24.8N 126.8E
24.7N 126. EE
24.6N 126.7E
24.7N 126. BE

300235
300300
300308
300324
300380
308318

CIRCULf+R
37
3s
39

%
42

24. EN
26. lN
26. 2N
24. 3N
26.4N
26. IN

CIRCULRR
300488
300480
308406
308488
380410
360435

24.8N 126.7E
24.8N 126.7E
24.7N 126.7E
24.8N 126.7E
24.BN 126.6E

43
44
45
46
47
48
49
50
51
52
53
54
55

24.8N
24. 3N
26. 2N
26.4N
26.4N
26.2N

CIRCULRR
CIRCULfiR24. BN 126.4s

24.8N 126.6E
24.7N 126.5E
24.8N 126.5E
24.9N 126.4S

380S00
36B!NB
38B580
380510
300535
300600
30s600
360608

24.3N
26. 3N
26. 4N
26.4N

mw, 33I5

mVG 3B2LI

CIRCULRR
CIRCULRR24.9N 126.4s

24.SH 126.5E
24.9N 126.5E
24.9N 126.5E

26.*
24.3N
26.2N

41973 53414
21913 53207
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TYPHOON 8 NJ_
BEST TRQCK DRT17

BEST TRQCK L6)RNING 24 HOUR FORECRST
ERRORS

4S HOUR FOREC8ST
ERRORS ERRORS

WINO DsT IJIND PoS 1T WIND OST WIND POSIT
45. 16. B.

WIND DST WIND
24.2 15E. e 55. 42. -5. 26.4 146.4 6B. S2. -25.
25.2 14S.2 68. X@. -5. 28.5 145.8 65. 34. -28.
26.6 146.7 5B. 86. -25. 31.9 145.4 45. 149. -4E.
26.9 146.3 56. S2. -35. 32.3 14s.2 45. 87. -2S.
2B.1 145.6 5E. 56. -35. 33.9 14S.5 45. 67. -30.
29.5 145.2 60. 75. -25. 35.2 147.8 45. 36. -25.

72 HOUR FOREC$2ST,

POSIT WIND DST WIND
3B.2 144.8 65, 171. -lB.
33.2 145.8 65. 128. -5.
36.7 150.0 35. 25. -25.

0.0 0.’G a. -0. 0.
E.B 8.0 E. -0. B.

I’iVDWHR POS1T WIND
8903862 22.4 1S3.4 4S
E9B312Z 22.6 152.4 58
a9031 8Z

POSIT
22.6 153.2
Z2. B 152.3
23.5 151.2
23.7 158.3
24. B 149.3
24.8 14s.2
2S.7 147.2
26.2 146.4

5a. 13. 0.
50. 45. 0.
5B. 30. -5.
55. 6. -5.
65. 0.
65. 2:: -lB.

22. s 151.5 5B
E904E10Z
0904B6Z
@9E412Z
B90418Z
09L45BEIZ
0955862

23.2 150.4 55
23.9 149.3 6B
24.7 148.3 65
25.3 147.4 75
26.1 146.7 65

0.0
0.0
8.B
0.0
0.0
8.0

8.B
0.0
0.0
0.0
0.B
8.0
B.B
8.0
8.0
B.0
u.%
8.0

0. -B .
8. -0.
B. -8.
B, -B
0. -0.
0. -0.
e. -0,
8. -B.
0. -0.
a. -0.
a. -0.
a. -a.

e.
0.
0.
B.
0.
0.
0,
0.
0.
0.
0.
0.

31.1 145.2 5a. 182. -35. 37.5 1S8.3 35. 66. -25.
31.8 144. e 58. 71. -3a. 37.8 14a.5 35. 5E4. -Is.
33.9 145.2 5a. E12. -25. B.B a.g 0. -a. E.
33.1 146.6 68. 103. -10, a.e a.f3 0. -a. a.
3S.5 149.2 55. 67. -5. B.E a.@ a. -8. a.
37.2 151.5 se. la7. a. a.a 6.0 0. -a. 0.

7a, 17. -15.
27.2 146. B B5 27a 145. B 75, 16. -10.
28.3 145.6 85 28a 145.8 85. 21. a,
29.4 145.4 8S 29.4 145.5 80. 5. -5.
30.9 145.7 8L3 3a,9 145.7 95. a. 5.
32.8 14S.2 75 32.6 !46,1 Ea. 13. 5.
34.7 147.4 70 34. B 147.2
36.6 149.5 60 37. B 149.5 6E. 24. 0.
3S.6 152.9 5a 38.4 1S3.7 SEI. 39. a.
40.5 157.6 40 4D. a 157.5 4E. 3E. a,

a9a512z
0905182
B906EIaZ
a906E6Z
t39L3612Z

a.a
39.3 155.8 4a. 1t39. a. 0.a fs. a a. -0. 0. 0.0

a.a 0.0 a. -a. 8. 0.0 8.0 a. -B. 0, a.a
a.o a.a a. -a. a. a.a 0.0 a. -a. 0. a.a
e.a 24.8 8. -a. 0. a.a 9.6 0. -a. a. a.a
a.a e.a B. -a. B. a.a a.e a. -8. 0. o.a

a9061 82
a907aoz
a9a7a6z

RLL FORECfIS13
LRNG 24-HR 4B-HR 72-P.R

RVG FORECrlST POSIT ERROR 19. 134. las.
9% RlGHT RNGLE ERROR 15. ~: 62. 31.

TYPHOONS WI lLE OVER 35 KT3
162NG 24-HR 46-HR 72-HR

19. 76. 134. la5.
15. 29. 62. 31.
4, la. 27. 13.

-2. -18. -27, -13.
17 13 B 3

W@ INTENS lTY mGN ITUDE ERROR 27. 13.
W/G INTENSITY S19S -;: -;:: -27. -13.
NU1’lBEROF FORECW76 17 13 8 3

DISTQNCE TRLMLEO BY TROPICFIL CYCLONE IS 1S93. NM

W6R17GE SPEED OF TROPICFIL CYCLONE [S 16. KNOTS

TYPHOON BILL
FIX POSITIONS FOR CYCLONE NO. 19

S#TELL 176 F 1=S

F]%
NO.

1
2
3

*4
s
6
7
8
9
10
11
12
13
14
15
16
17
16

:
* 21
22
23
24
25
26
27
28
29
30
31
32
33
34
3s

FIX
NO.

1
2
3
4
s
6
7
8
9
la
11
12

T[=
(z)

a3aa0a
a3a9aa
a312aa
a316as
0321a0
a4arnaa
a4a3aa
a4a45 I
a4a6aa
a4a9aa
a412ea
a416a0
a41736
a41e0B
a421a8
asaaaa
a503aa
a5a439
a5a6aa

FIX
POSITION RCCRY

PCN S
PCN 5
PCN 3
PCN 5
PCN 5
PCN 3
PCN 1
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCH 5
PCN S
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 3
PCN 1
PCN 3
PCN 3
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

FLT
LVL

7aam
7aam
7aam2
7aam
7eans
7aams
7aam
7aam
7aam
7aa79
7aam
7aam

DWRRK CODE sW’ELLITE COf’SENTE SITE

T1.a/l.a GMG I161T OBS
Gm
Gm
No(VI7
Gm

PGTU
PGTIJ
PGN
PGTW
PGTW

22.4N 154. aE
22.7N 152. BE
22.SN 152.36
23.9N 151.4E
23. 5N
23. 5N
23. EN
23.9N
24. IN

15a.9E
15a.4s
149.eE
149.46
149.3E

73.S=.5 02.5/24NRS Gffi
Gffi
NOI?R7
Gtt3

PGN
PGTW
PGTW
PGTw
PGTW
PGTcJ
PGTW
PGN
PGTw
PGllJ
PGTW
PGTLJ
PGTIJ
PGTw
PGTw

24. ?N 14B.8E
14s.2E
147.7E
147.6E
147.6E

GMS
ENS25.2N

25.6N
25 .SN
25. 5N

Gffi
HORI17
GP?S
GtiS26. fSN

26. IN
26.6N
27. aN
27. 3H

147. zE
146.6E
146.3E
146. IE
146.aE

T4. S/4. S /D 1.W27HRS

73. s/4. a ~1.aaniw

Gf?s
Gf!s
NORR7
GIIS
Gm
Gm
Now17
GfU
Gm
NOIW17
Gm

a5 I 2aa
aslfiaa
a51724
06BaaB
a6a3aa
a6a42a

28.6N
29.8N
29.4N
31.ON
31.7N
32.IN

145.6E
145.6E
145.46
145.4s
145.6E
14S. lE

PGTw
PGTW
PGTW
PGT’IJ
PGTW
PGTLJ
PGTW

32.6N
34.SN
36.4N
36.3N
37.2N
3B.5N
39.7N

146,4S
147.7E
14s.7E
14a.9E
151. lE
152. aE
156. EE

a6i2aa
a616aa
a6i713
a621aa
07aaaa
a7a416
a7a416
a7a9aa
a7]2ae

T1f’E
(z)

a3a6a7
a32232
a4aa20
a4aB4s
a42a52
a42352
a5a7a3
a5as59
a5m01
as2042
a6a619
a6a63a

GHS
Gft5
NORi37
GtlS
GM5
NOR$17
NOll127

PGTW
PGN
PGN
PGN
PGTLI
RODN73. aa.8- INIT OBS39. BN

42.4N
43.4H

1s5. IE
16E.lE
162.9E

G74E
GtiS

PGTW
PGTw

9 IRCR9FT FI)US3

FIX
POSITIOH

7eara OBS mX-SFC-LHD
HGT mLP VSL~RGmNG

mX-FLT-LW-lJ4D fiCCRY EYE EYE ORlEN-
DXRfiL_GmNG NRVMT sHAPE DIflWTFIT ION

EYE TEm (C)
OUT/ IN/ DP/SST

+11 +9

+ El +12
+la +15 + 8
+10 +16 +l@
+ 9 +15 +12

+15 +16

+13 +16 +14

+13 +23 +18

mn
NO.

22.6N 152. EE
23. lN 15E.6E
23.2N 15B.2E

3a3 I 7a e5a 32
2978 4a 3aa 25
2976 9B6 35 32a 6a
2917 978 75 a2a m
2793 965 9a 36a 3a
2729 sa ma 4a
2749 ea a7a 6a
2752 961 la~ aza 3a

13a BE asa 32 5 S
lla 6535a 39 s 5
a3a 56 3aa 4a s 3
i2a 77 ala 1s .4 s C IRCULRR 4S24.4N 14G.8E

25.6N 147. IE
26. BH 146.7E
27.4N 145.9E
27.6N 145. BE
29.4N 145. sE
38. lN 145 .5E
32.9N 146.2E
33.4N 146.5E

lea 91 343 3a 7 s ELLfpTIC9L 2a 16 a20
29a 82 ma 15 5 5 ELLIPTIC(IL 28 IB %1%
lfia e4 e6a 15 5 3
12a 91 a26 2a 3 5 ClRCULllR 2%
f6a 7a asa 6a 2 2 CIRCULAR

2741 959 7a 34a ia 3sa 65 298 3a s s
28aa

C1RCULf4R 14
75 Isa la 27a BI 17a 27 s 5

2Baa 55 12E 15 25a 76 I’w 3a 5 5 CIRCUL9R 46

4
A
5
5
6
6

2744

7
7

NOTICE - nis 9STER ISKS (*) IND Icr17s F IxEs UNREpRESENT9TIW IIND NOT USED FOR aEsT TIMCK PURPOSES.
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TWHDON CLRRII
BEST TR9CK ZxlTfI

BEST TRIICK !,S)RNING 4S HOOR FORECRST
ERRORS

POSIT LUND DST WIND WIND
8.8 B.e 0. -E. B. 8.8 e.a 0.
0.0 0.0 B. -a. 0. 0.8 0.8 0.
8.8 e.e a. -El. B. 0.8 8.8 8.
e.e 0.0 8. -a. a. 8.0 0.0 a,
0.0 a.e B. -0. B. a.a

72 HOUR FORECRST
mwm

m~flAR POSIT LUND ?0S IT wIND
-...-,.-

DST WIND
-a. a.

POSIT DST
-a.
-a.
-a,
-a.
-a.
-0.

180.
130.
182.
173.
208.

IAIIND
a.
a.
a.
a.

0913182 9.9 144.9 15 o.a a.a a.
09I4aaz 9.9 144.2 15 0.0 e.a a.

m.a 143.4 15 a.a B.a a.
-a. 0.

e.
a.
0.
0.
a.
5.
La.
5.
5.
5.
5<
a.

a914a6z -a.
-0.
-a .
-a.
68.
49.

B914122 Ia.1 142.5 2B o.a i.i i.
le.3 141.5 2a a.a e.e a.
ta.s 140.5 2B e.e o.e B.
11.1 139.5 25 12!.2140,2 25.
11.8 138.7 25 11.a 138.5 30.
12.3 137.3 25 11.6 136.9 35.
12.4 135.s 3E 12.6 135.2 35.
12.5 134.7 38 12.B 133.6 35.
12.5 133.7 38 12.7 133.6 35.
12.7 132.7 35 12.6 132.e 46.
12.S ~31.8 35 12.!3132.3 35.
13.3 131.8 35 12.6 131.s 4D.
13.5 13a.2 45 13.2 13a.e 45.
13.6 129.5 58 13.8 138.2 ‘S@.
14.2 128-B 6e 13.9 128.8 6a.
14.7 12B.O 743 14.5 128.2 7a.
15.2 127.1 75 15.1 127.2 75.

a914u3z
a915EBZ
6915862
a91512z
a9151ez
e916aaz
a916a6z
8916122
a9161az
a917aaz
a917a6z
0917122
09171s2
E9 i Baaz
a9ma62
B91B12Z
a9n31ez
a919eez
a919e6z
a91912z
a91s1ez
a92aaaz
e92aa6z
a92a12z
a92amz
e921aaz
a92 la6z
e92 I 122
a92 I Iez
a922aaz
e922a6z
a92212z

a.a

12:::
126. a
124.2
123.3
121.3

a.
0.

a.

-1::
-la.

-5.
-3a.
-35,

55.
65.
7e.
6a.
6a.

3s .
37.
55.
13.
8.

34.
63.
39.
41.
1s.
17.
e.
e.
6.

13.

;~ :
24.

a.
e.
a.

1!:
6.

11.
24.
12.

122.6 6a. 64. -55.
-5a.
-55.
-5a.
-40.
-35.
-2s.

14.1 125.7 6B. la2.-15.
14.e 1z5.B 55. 145.-35.
14.2 124.9 68. 175.-35.
15.8 124.4 68. 172.-55.
15.1 123.a 65. 198.-55.
15.a 12tE.65e. 243. -7e.

14.7 122.a 7B. 22I.
14.7 122.8 65. 245.
14,9 121.1 68. 257.
15.6 12a.7 5a. 24s.
15.7 119.9 58. 265.
14.9 116.5 68. 365.
16.2 116.1 68. 38S. -25.
16.8 114.8 65. 321. -15.
23.9 116.4 38. S1. -46.
25.8 115.5 25. 85. -25.

13.1 129.2 45. 76. -15.
5.
e<
a.
a.
a.

13.2 128.4 58. 93. -28.
14.2 127.9 55. 76. -28.
14.6 127.2 SS. S4. -15.
14.5 124.7 7a. 12a. -2a.
15.5 124.4 88. 96. -15.

a. 15. a 122.7 75. 132. -4D.
m.a 122.2 7a. 44. -5a.
18.7 122.1 sa. 6. -4o.
19.9 12a.7 ea. 5a. -3a.
21. B 128.2 125. 78. 35.

15.7
16.4
17.1
17. B
18.3
18.8
19.2
19.7
2a. I
2a.7
21.1
21.8
22.6
23.6
24.6

126.3
125.4
124.5
123.7
122.9
122.1
121.2
12e.3
119.3

7s
9a
95

115
I 2a
i ze
I la
9e
as

15.8
16.5
17.2
m.a
1!3.7
19.2
19.2
19.6
2a.2
2a.a
21.2
2].7
22.6
23.2
24.5

126.2
125.4
124.3
123.7
122.7
122.1
121.2
12a.4
119.4

75.
9a.
95.

115.
120.
120.
115.
9e.
es.

a.
a.
a.
a.
0.
a.
5.
a.
B.

21.7 119.4 118. 96. 25.
22.4 119.2 Isa. 189. 15.
22.5 116.8 95. 84. Ie.
22.1 117.2 75. 24. -S.
23.7 116.4 65. 69. -5.

a.a
8.0

e.a 6.
e.a a.
a.a a.
a.a 8.
a.a a.
e.a a.
a.a e.
B.e B.
a.a a.

-a. a.
-a. a.
-a. a.
-a. a.
-0. a.
-0. a.
-a. a.
-e. a.
-a. a.

a.e a.e e. -a. a.
a.a a.a a. -a. e.
a.a a.a a. -a. a.
a.e a.a a. -a. a.
a.a a.a a. -e. e.
a.a a.e a. -a. a.

11s.5
117. s
116.9
116. a
115.2
113.9

85
e5
sa
7a
5a
3s

11s.4
117.6
116.9
116.2
115.2
114.1

es.
e5.
eo.
7a.
5a.
30.

a.
a.
0.
a.
a.
a.

a.a
a.a
a.a
a.a
a.a

a.a o.a a. -a. a.
a.a a.a a. -a. e.

e.e o.a a. -a. e.
a.e a.a a. -a. a.

a.e
a.a25.3 112.7 2a a.a a.a a. -a. a.

RLL FORECIISTS
LRNG 24-HR 4s-NR

WC FORECAST PO’SIT ERROR 23. 88. 177.
(N/G RIGHT FINGLE ERROR 13. 55. 134.
RV6 lNTENS ITY mGNITUDE ERROR 2. lB. 26.
FM INTENSI1’f BI12S 2. -4. -IB.
NumER OF FORECRSTE 29 26 22

72-HR
226.
174.
3a.

-27.

TWHOONS hWILE OVER 35 KTS
LRNG 24-NR 4S-NR 72-HR

le. 76. 164. 2eB .
IB. 56. 119. 153.

1. IB. 26. 32.
1. -7. -22. -32.

22 22 2a 1616

DISTRNCE TR9VELED BY TROPIC9L CYZLONE IS 2129. Ntl

9WRIIGE SPEED OF TRDP ICIIL CYCLONE IS 18. KNOTS

TYPNOON CL9RR
FIX POSITIONS FOR C~LONE NO. 20

SATELL 172 F 1=S

FIx TIPE FIX
NO. (z) POSITION LICCRY DWIRRK CODE SFITELLITS COtT’ENTS

INIT OBS

SITE

I I 2a3aa 9.6N 15a.eE
2 i3a449 9.6N 147.4S
3 !316ea 9.3N 144. eE

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTW
PGN
PGTW
PGTW
PGN
PGTLJ
PGllJ

Gt13
GMS

T2 . e= . E AIB .5/24NRS tiORF17
Gm
NO(V17

T2. en. a =a .ez4HRs ~Kfi7
GPt3
NoRf16
GNS

PGTIJ
PGTLJ
PGTw
PGTW
PGllJ
PGTLJ
ROON
PGTW
PGTw
PGTLJ

PCN 5
la 15a6aa la. aN 139.7E PCN 5
11 151826 11.3N 13e.6E PCN 5
12 ls12aa 11.6N 137.9E PCN 5
13 151711 11.EIN137.8E PCN 6

* 14 151711 11.6N 136.42 NOR127
15 1521aa 11.9N 135.6E PCN 5 GtlS
16 16aaaa 12. aN 135. aE PCN 5 Gm
17 1603aa 12. aN 134.5E PCN 5 GNS
lE 168556 11. SN 134.4S PCN 5 T2. 52. 5+/D8 .5/25HRS N09R7
19 161aa3 11. eN 134. aE

PCN 5

PGTLJ
RPtU
PGTW
PGTw
PGTW
RPtK

PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5

NOI%17
Gm
Gt16
NO!297
NORA7
GB

T4. 8/4.8 /D1 . 5/24NRS NOIM7
Gm
GM3

T5. afi.e /D1. W&SHRS RE(J7
Gm
GHS

PGTW
PGTw
PGN
PGTW
PGTIJ
PGTW

PCN 5
PCN 5
PCN 5
PCN 1
PCN 1 PGTw

PGTll
PGTIJ
PGTIJ
PGTW

PCN 1
PCN 3
PCN 3
PCN 3
PCN 3

32 lE12ee 15.6N 127.2E
33 lE16et3 i6. aN 126.6E
34 161S1S 16.lN 126. IE
35 198a88 16.7N 125.3E
36 19E1522 17.2N 124.5E
37 191288 IS.8N 123.6E
3e 1916aa 18.6N 122.eE
3S 191888 IE.6N 122.7E
4e zaeeae Ia.8N 122. lE

GMS
Gt’tS
NO13R7
GliE

T5 .56. 5-iDEI . 5L24HRS NOI197
GttE
Gm

PGTw
PGTW
PGTW
PGTIJ

PCN I
PCN 1
PCN 1
PCN 1
PCN 1 T5.5/5.5 /sa. ez19NRs :E

PGTW
PGTw
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~1 213B3E83 IE.8N 121.7E PCN 1
PCN 3

Gt6 PGTIJ
PGW
PGTW
PGTIJ
PGTw

ii
43

28E6B0 li7. Ehi 121. IE
20090B 19. IN 12E.9E PCN 3

120.4s PCN 3
119. i’E PCM 3
119.4E PCN 3
119.2E PCN 3
118.7E PCN 3

2B.6N 118. BE PCN 3
Z8.6N 119. fJE PCN 3
2E.9N 118. IE PCN 3
21. lN 117.7E

4 201280
281680
201800
201937
202100
21 SIEIEB
210832
210308
21B60B
210908

19.6N
20.4N
20.5N
20. lN
20. 2N

’45
46
47
46

PGTW
RPtX
PG~
PGW
RODN

NOW17
Gns

T4.5/5.5 /W] .W24HRS GNS
T5. BY5,8 Nolm658

51
52
53
54
55

%
58
59

INIT 08S
Gffi
GI’6

PGTw
PG~
PGTW
PGTU
PG~
PGTld

PCN 1
PCN 1
PCN 1
PCN 5
PCN 5
PCN 3
PCN 5

21.5N
21.8N
22.7N
23.ON
22.BN
23.lN
24.3N

117.3E
116.8E
116.4E
116. EE
i16.7E
115,6E

Gm
GME
GNS
GKS
NORR7

211200
211600
21 18E!3
211926
212106
220308 T3. e/3.5 -/t!l .5n7HRs :E

Gm

PGN
PGN
RG~

114.5E PCN 3
PCN 560 22B6@E 25,8N 114. lE

I?IRcR12FT FI%S

FLT 708m OBS mX-SFC-LNO M?X-FLT-L%L-LND RCCRY
LVL HGT M6LP VELAIRG~NG DIR/V2L/33RGfiNG NRV/TET

FIx
NO.

;
3
4
5
6
7
e

1:
11
12
13
14
15
16
17
18
19

FIX
NO.

:
3
4
5
6
7
8
9

18
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26

T[m FIX
(z) POSITION S~;E

cIRCULF!R
CIRCIJL9R
C[RCULRR

CIRCULfiR

EYE ORI EN-
D lfWt’T9T ION

E= T5m (C)
OUT/ lNz DP/2.ST

I?SN
No.

5
?
7
a
9

10
11
11
12
12
13
13
14
14
15
15
16
16
16

152336 11 .9N 134.3E 15@BFT 1005 28 880 138 2BEi 38 24B 42
160681 12.4N 134.5E 1588FT 18!31 36 368 62 lBB 37 36B 62
16B981 12.4N 134.3E 15BElFT 1081 25 3ZG 1lB 868 45 320 1I@
162129 12.5N 132. @E 1568FT 10BO 48 288 68 178 32 lBB 132
17B859 13.2N 131.2E 7B8m 3EB9 992 45 llE 98 168 57 18B 135

18 10
55
56

14 5
33
55
4 10
4 15
55
615
53

1: :
10 10
6 10
43
53
33
64

+24 +25 27

+26 +26 +26 20
+24 +23 27

+11 +12 +lB
+13 +15 +11

+14 +17 +Ia
+14 +]7
+12 +17
+13 +2i + 7

172142 13.EIN129.2E
188737 14.7N1z7.9E
lBIBM 15.BN 127.6E
182BB2 16.2N126.OE
182211 16.3N125.7E

78EIm 2939
708Rt72852
7aEns 264s
78W’232748
7E8m 27B6

979 178 55 B9R 158
65 85B 5B

969 80 148 45 19B 79 IEB
228 81 14B

956 78 E2B 32 13B 95 B28

35
35
32
25
20
15
9B
35
2B
38
90
15

35

19@941 17.6N 124.BE
191217 17.9N 123.6E
191913 18.6N 122.21E
192214 18.5N 122.3E
2BB736 19 .3N 120. 8E
281808 19.4N 12B.8E
2B1631 2B.8N 119.7E
281857 28. lN 119. OE
2B2B51 2B.2N 118.8E

7B8m 2447
7W3m 2426
7E0m 2468
7BBm 2565

924 75 12B 18 188 117 118
B38 189 290

931 B5B 124 338
115 270 IB 148 73 E3B
55 e I@ 98 ma 79 83B

957 45 258 60 318 69 278
128 76 030

956 19B 65 13E
SE 33E 31 248 68 13E

38

48 +15 +21 +13

+16 +16 +16
+14 +15 +15
+14 +17 +16
+16 +17 +16

78EM3 2686
7BBm Z733
7EOM3 2747
7BBm 2718
7Ezim 2722

ClRCULRR 28
ELL IPT IC9L 15 12 369
ELLIPTICIIL 2B 15 818
ELLIPTICf4L 2B 15 BIB

R$IDRR F IMSS

TIFE FIX EYE EYE RRDoB-cODE
(z) POSITION RRDI?R QCCRY SH9PE Dmn 175kt3R TDDFF

R13DI?R
POSITIoN

s [T’s
W No.

98321
98321
98321
9S321
98321
9S321
9E321
9e321
%32 1
9S321
98321
98321
98321
9S321
9S321
9S321
98321
9s321
46744
46744
4s744
9S321
4s?44
96321
9B321
4s744
98321
98321
98321
4s744
46744
4s744
98321
4s744
4s744
45005
46744
45BB5
4s744
45BB5
45085
46744
45BE5
458B5
45805

COf’3’ENTS

198EBLi 17 .9N 124.OE LIIND
1910EB 18. BN 123.9E LFIND
191260 18. IN 123.6E LRND
19148B 18.3N 123.3E LRND

1B8z/ 4////
5///1 /999/
21831 5291B
1899 I 532B8

EYS 50 PCT Cl OPEN N 16,3N 12B.6E
16.3N 12B.6E
16.3N 12B.6E
16,3N
16.3N
16.3N
16.3N
16.3N

12B.6E
128.6E
12B.6E
12B.6E
128.6E
12B.6E
128.6E
120.6E
128.6E
12@.6E

1915m lE!.4N
191680 18.4N
191780 18.Sti
1918BB IEI.5N
192BOE 18.4N

123.2E
123. OE
122.9E
122.7E
122.5E

LllND
LRND
LI)ND
LIIND
LRND

1099153209
1199152915
1199152989
1191113588
11911526B5 16.3N

16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
16.3N
22. 6N

19218B IE.5N 122.4E L9N0
192288 lE.6N 122.3E L(+NO
1923EC3 lB.6N 122.2E L8ND
2E18W3 18. 7N 122 .8E LRND
2BBl@0 IE!.7N 121.9E LRND

IB931 5321B6
10911 53809
1B911 52987
1S!911 52918
18911 52989
11821 52907
11811 53a12
188 I I 53a65
5//// 53516
45/// 4/{//
45/z2 529a6

12a.6E
12B.6E
12a.6E
128.6E
12B.6E
12B.3E
12a.3E22.6N

2B13aa
2a I 38a
28ma
2a1488
20143a
2a I sas

19.4N
19.6N
19.5N
19. BN
19.9N
28. IN

126). 3E LIIND
12a. 2E LRNO
120. 2E LflNO
119.9E L8ND
119.8E LFIND

45/43 53007
ia5// 5////
45/43 53084
la5Z/ 43386
1e5// 433a5

22,6N 12B.3E
16.3N 12a.6E
22.6N 128.3E
16.3N 128.6E
16.3N 12a.6E

119.aE
119.7E
119.7E
119.42
llB.9E
118.8E
ila. aE

LRND
LRND
LRND
LRND
L17ND
LRND
L13ND

15513 52614
lB5// 43825
165// 43125
la5// 528 la
45573 52aa7
45/43 52004
45/13 53516

22. 6N
16.3N
16.3N
16.3N
22. 6N
22. 6N
22. 6N

128.3E
120.6E
120.6E
12a.6E
128.3E
128.3E
12a.3E

27 2B1538
2a16a0
28178B
202aaa
2B22aa
2a23BB

20. EN
28. ON
za. IN
28. 2U
2B . 2N
2a.4N

28
29
3a
31
32
33
34
35
36
37

187// 531 la
la374 51316
4/S/3 52911
65/// ,’////
4//6 52aa7

16.3N 12B.6E
22.6N 12B.3E
22.6N 12B.3E
22.3N L14.2E
22.6N 12a.3E
22.3N 114.2E
22.6N 128.3E
22,3N 114.2E
22,3N 114.2E
22,6N 12a.3E

55/// /////
4//// 53369
s5/// ///,’/
11412 73118
4//// 53209

39
48
41
42
43
44
45

2115ao 21.9N 116.6E LRND
211aaa 22.4N 116.2E L8ND
2121Ba 23.8N 115.7E LPNO

11412 7311a
31412 73111
la442 73313

22.3N 1 14.2E
22.3N 114.2E
22,3N 114.2E

NOTICE - TXE $W.TERISKS (*I lND IC9TE F 1)0SS UNREPRESENT9T lVE RND NOT USED FOR BEST TRSCK PURPOSES.

165



BEST TRIICK

nvmm nnw F....--.,.- ---
9EST TIMCK DfT7R

MIRN 1NG
ERRORS

DsT WIND
-e. B.

24 HDLIR FDREc06T
moss

;IT WIND DST LNND

4S NOUR FORECIIST 72 HOUR FDRECFIST
ERRORS

POSIT WIND DST WIND POSIT WIND DST WINDm~RAiR PDS IT WIND
@919B8Z 24.9 16S.2 25
E919B6Z 25.4 167.5 3El
8919122 25. E! 166.9 30
E19191SZ 26.2 166.2 35 0.0 E.8 B.
B92DEEIZ 26.5 165.2 40 e.B 8.9 E.
B92BE6Z 26.6 164.2 45 26.8 164.2 35.
B92B12z 26.9 163.2 58 26.9 163.4 35.

162.3
161.5
161.2
161.3
161. S

8922082 29.5 162.5 80 2S.7 162.7 75.
8922862 29.8 163.4 SE 29.8 163.8 75.
8922122 3E.8 164.6 75 38,4 164.5 SO.
89221EIZ 32.2 165.9 65 32.5 166.2 75.
8923802 33.8 167.5 55 33.S 167.5 65.
8923062 36.B 169.5 56 35.8 169.2 55.
0923122 3S.9 172.5 45 3S.7 172.2 45.
B9231BZ 41.4 176.2 4S EI.G B.E 0.

POS1T WIND
e.e E.sl a.
8.0 0.8 e.
a.n 0.0 0.

PO:
E.B
e.e
0.6
e.e
6.6

2s.0

e.e e. -e. e.
0.0 a. -0. e.
0.0 0. -e. e.
e.e e. -8. 0.
e.e 0. -e. R.

161.8 45. 12. -2e.
t6B.2 45. 58. -2s.
ISe. a 45. 1s3. -30.
t5B. El 6Ef. 282. -28.
158. e 70. 2s7. -le.
160.2 75. 226. 8.

e.e e.e B. -8.
0.0 0.8 0. -0.
e+E e.e 8. -a.
e.e e.e B. -e.
0.e B.EI B. -e.

3B.2 15B. e 55. 239.
32.0 158.9 45. 299.
35.2 163.0 40. 23B.
35.2 162,9 40. 241.
36,2 165.6 40. tS9.
35.4 165.8 45. 414.

B.B e.e
0.0 0.0
0.0 B.B
0.0 B.e
6.0 0.0
e.e 0.0
B.e B.B
o.e 8.0
B.e e.o

B. e.e e.e e. -B. e.
0. e.o e.e 0. -0. 0.
8, e.o e.e a. -e. 0.
e. e.e 8.0 e. -E+. 0.
e. e.e E.E E. Le. e.

-25. 33.2 1.57.8 65. 599. 15.

-e.
-e.
-8.
-B .
12.
11.
e.

16.
21.
32.

e.
B.
0.

-1::
-15.
-1s.
-le.

e.

2S.6
3S .6
30.6
31.9
m.s

-3e. 36.2 165.8 35. 390. -18.
-25. e.e G.e e. -a. e.
-15. B.e 8.9 e. -0. e.
-le. 0.8 O<e 0. -e. 0.
8. 8.0

0920182 27.1
E1921882 27.4
8921862 27.9
0921122 28.5
09211eZ 29.e

55
6e
6S
70
75

27.2
27.6
27.9
28.2
29.2

162.2
161.3
160. S
169.8
161.9

48.
5e.
65.
7B ,
75.

0.
e.

-5.
-5.

5.
10.
le.

0.0 0.
0.0 0.
e.k3 E.
e.e 6.
e.e 0.
e.e E.
13.B 0.
e.~ 8.
e.o 0.
e.e E.

-8. e.
-0. 0.
-e. B.
-0. e.
-a. e,
-e. e.
-e. 0.
-a. e.
-a. 0.
-e. E.

12. 33.4 166.2 6B. 73. -5.
33.6 16E1.e 55. 2s. e.
32.6 167.8 50. 220. 8.
35-3 t71.7 58. 21e. 5.
e.e e.e e. -e. e.

e. -e. e. 0.0
e. -e. e. e.o
e. -0. e. e.e
e. -0. e. 8.0
0. -e. e. e.e

16.
21.
24.
23.

0.
19.
ts .
-e.

e.e e.e 0. -E. e.
e.e e.e e. -e. e.
0.0 e.e e. -e. e.
e.e e.e e. -e. e.

e. -e. e. e.e
0. -0. e. 0.0
0, -0. 0. e.o
e. -e. a. e.0

5.
e.
e.

9LL FORECRSIS lWliEJDNS LSiILE 0=1
LS?NG fi4HR 4S-W. 72-HR U?NG 24-HR 4B-HI

17. 269. 4s4. 17. 149. 269.
tl. 102: 194. 253. 11. t02 . 194.
6. t2. 18. 13. 6. t2. 19.

35 KT6
72-HR

494.
253.

13.
3.

?
?

RW FORECFST POSIT ERROR
RVG RlGHT RNGLE ERROR
IVJG INTENSITY mGN ITUDE ERROR
BVG INTENSITY BIflS -2. -11. -le. 3. -2. -11. -le.
NUmER OF FORECRSTE 14 Ie 6 2 14 le 6

DISTllNCE TR8%ELED SY TROPICRL CYCLONE IS 1533. m

IVJZR9GE SPEED OF TROPIC9L CYCLONE 1S 13. KNOTS

2

lWFHOON DOYLE
FIx POSITIONS FOR cYCLONE NO. 21

SFITELLITS F 1=S

FIx
NO.

;
3
4

*5
6
7
B

1;
11
12
13
14
15
16
1?
18

G
21
22
23
24
25
26
27
2e
29
3e
31
32
33
34
35
36

TIME FIx
(z) POSITION FICCR D%URAK CODE SIWELL HE c-NTE

INIT OBS

lNIT llBS

SITE

172E137 24. IN 174.2E PCN
1B1454 24.7N 17B.7E PCN
1S2S14 24.6N 169.6E PCN
19834E 25.8N 167.5E PCN

25.3N 16B.4E
26.5N 166.7E PCN
26.2N t65.7E PCN
26.4N 164.5E PCN
26.4N 164.3E PCN

6
6
6
6

T1.5/l.5 NOFIR6
NORR6

n. en. e me .sawfts NoAe6
T2. W3. B NoflR7

NORR6

KGLE
KGLK
KGIK
PGT2J

190853
191600
192132
28e328
200600

PCN 6
5
4
6
5
5

KGIAC
PGTW
KGLK
PGT2J
PGTW
PGTLI
PGTEJ
PGTW
PGTLJ
PGTLI
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGN
PGTW
PGTLI
PGTLI
PGTW
PGTW
PGTw
PGTW
PGTLI

2e890e
2e 12ee
201600
2elB0e
2021e9
2m08e
210317
210680
210900
21]2ee
2116ee

26.6N
26.8N
27.2N
27.2N
27.2N
27.3N
27. EN
27.9N
26. lN
2B.3N
29.eN

163.7E
163. lE
162.6E
162.3E
161. SE
16t.5E
t61.lE
161.2E
161.2E
161.45
161. eE

PCN GI’!3
GtS
Gm
Gtu
NOFIR7

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

5
5
5
5
1
2
1

GtlS
T4. 0/...8 m 1.W%INRS NOlM7

Gm
Gm
Gffi

1
1
1PCN GM5

GF6211B88 29. lN
21218e 29.lH
22tiE16E 29 .3N
22E!3e8 29 .5N
22e6ee 29 .eN

161. EE
162. eE
162.5E
162. EE
163.3E
163.9E

1
1
1

GPE
GtS

T4. 5/4. 5-OE . 5zMHRS GMS
GF25

1
1
1220900

221200
221608
22teee
222100
230000
230253

3@.2N
30. 8N
32. IN
32.4N
32.sN
33.8N
34.7N

GttS
GME
GPLS
Gtu
Gt5

~ .5/4.5~1 .EW24NRS %&17

164.5E
165.6E
166.8E
166.6E
167.5E
16B.5E

1
1
1
3
3
2

PGN
PGTW
PGTw
KGIAC
PGTw

PCN
230300
230600
23090S
231200

35.BN
36. EN
37.2H
3e.BN

16G.3E
169.4S PCN
178. BE PCN
172. BE PcN

PCN 5
5
5
5

T3 . 8/3. 5-AJI . 5z24NRS G!5
GI’6
GNE
G!?E

PGTU
PGT14

INDICRTE F 1=S UNREPRESENTATIVE RND NDT USED FOR BEST TRACK PURPOSES.NOTICE - THE FISTERISKS (*)



SUPER TYPHOON ELSIE
BEST lRi?CK Df+T9

BEST TRRCK IWRNING 24 HOUR FOREC9ST 72 HOUR FORECRST

I’U/DR/HR POSIT WIND POSIT
0.0 B.13
e.a 8.0
0.0 8.0

11.1 145.8
11.6 144. B

WIND
‘G.
0.
0.

30.

ERRORS
DST WIND
-B. 0.
-0. 8.
-Bd 0.
21, -5.

s. -m.
8. -5.

30. a.
34. -10.
3e. -5.
24. -15.
26. -15.
42. 0.
21. 5.
18. -s.

ERRORS
POS1T LIIND DsT LUND

B.@ E.e 8. -a. 8.
0,0 0.0 0. -a. 0.
0.0 0.0 0. -E. B.

POSIT WIND DST LJIND
8.0 e.e e. -8. 8.
8.8 43.8 8. -a. 8.
a.e E.e e. -0. e.

0924B@z lB.2 146.6
10.7 146. El
11.1 145.4
11.3 144,7
11.5 144.1

20
25
30
35
4a

0924! 362
892412Z
09241EZ
0925002
E!925B6Z

0,0 B.0 B. -8.
14.2 137.4 5EI. 51. -5::
14.2 137. E 6B. 13. -5E.
13.7 136.7 75. 55. -55.
14.6 135. EI SE. IB2. -55.
14.9 133.6 etl. 153. -65.

12.8 141.2 40. 24. -28. 15.5 133.5 60. 144. -85.
15. E 131.9 EM. 223,, -7E.
14.2 131.4 90. 270. -55.
16.9 129.8 96, 278. -58.
Ie.a 12e. e 9B. 3m. -45.

30.
4a.
58.
50.
70.

13.E 141.2 45, 67. -38.
12.E 140.4 6EI. 64, -3E.
13.7 139.5 7B. 65. -38.
13.8 13B.8 7a. 38. -35.
13.2 136.5 95. 59. -15.

11.9 143.2 4S
12.2 142.2 58
12.4 141.2 6B
12.7 148.1 75
12.9 139.3 98
13.2 138.5
13.4 137.7
14. EI 137.1
14.6 136.9
15.5 136.5

11.8 143.3
12.3 142.7
12.7 141.7
12.6 148.6
12.8 139.7

0925122
8925 18Z
B926Exiz
E1926E16Z
0926122
R926 182
E19270BZ
B927B6Z
0927122

15.4 131.9llB.213. -’ID.
75.
85.

105.
115.
125.

13. s 135.3 IEL+, 1E4, -30. 16.0 130. S 115. 249. -30.
15,7 132.6 185. 225. -38. 17. B 127.2 120. 421. -20.
16, E 131.7 13L3. 241. -15. 18.2 126.3 12B. 44S. -15.
16. EI 134.2 135. 7e. -15. 17. B 131.8 128. 1s7. -15.
16. S 134.2 135. 49. -18. 18.5 130.5 115. 193. -15.

100
105
110
130

13.4 13B.1
13.8 137.1
13.8 136. S
14.5 136.6 21.3 12B. E4 IBE. 275. -2E.

I 35
145
150
I 45
140
135
13s

15.2 136.7
16.2 136.2
16.8 135.2
17.2 134.8
17.8 134.5
1S.5 134.2

135.
14a.
145.
150.
143.
135.

21.
17. -::
17. -5.
13. 5.
a. a.
6. B.

21.7 129.9 lBB. 244. -15.
23.7 138.4 98. 2E7. -2E.
25.5 129.8 95. 276. -18.
25.4 129.8 9B. 3a7. -5.
26.5 136.5 BE. 434. -5.

16.2 135.9
16.6 135.4
17.1 135.0
17.7 134.6
18.6 134.2
19.6 133.7

27. B
28.6
31.3

0.0
e.a
0.8

131. s
132.6
134.4

8.0
0.0
a.0
8.0

75. 505.
S6. 652. I::
65. 754. 10.

E. -0. 0.
E. -0. e.
a. -B. B.
0. -e. B.
a. -E. E.
0. -0. a.
0. -8. e.
e. -8. B.
a. -0. 0.
e. -8. 0.
0. -0. 0,
e. -e. e.

19.2 134.1 135.
13d.
130.
125.
120.
115.

33. B.
s. 0.
6. 0.
6. B.
5. 0.

16. -5.

25. B 132.1 99. 175. -15.
B92906Z
B92912Z
0929 1s2
Z193EWJZ
B93BE16Z
B93e 12Z

20.5 133.2 13E
21.4 132.7 130
22.3 132.2 125
23.2 131.9 12E
24.4 131.7 12E

28.4 133.1
21.5 132.7
22.2 132.2
23.2 131,8
24.2 131.5
25.3 131.6

28.+3 13B.9 85. 231. -18.
29.7 131.7 9(3. 307. 5.
3E.8 133.2 85. 368. 10.
32. B 135.0 75. 464. lZI.
34.4 139.9 6E. 43EI. 5.

13.B E.B @. -B. B.
0.0
8.B25.4 131. S

26.6 132.5
27.6 133.6
28. B 135.2
38.2 137.6
31.4 148.6

115 110. 12. --5. 0.0
093Blaz
laalaaz
lEE 1862
lml 122
1881 lez

118 26.3 132.2 185. 24. ‘-5.
1B5 27. B 133.5 9!3. 13. -15.
95 29.1 135.8 9B. 36. -5.
85 36.1 137.5 ea. 8. -5.
75 3}.5 14a.4 7B. 12. -5.

30.9 136.2 75. 227. 0.
33.3 141.5 68. 138, -5.
34.2 149.9 SE. 127. -5.

0.0 0.0 8. -B. 0.
B.EI 8.0

e.o e.e e. -E. 0. 8.0
E.8 8.8 e. -e. B. 0.0
B.B 0.0 e. -0. 0. 0.0
Ei.e E.E E. -a. a. a.a
a.a a.a a. -a. a. a.a

B.@
e.a
a.a
0.0

a. -8. a.
B. -0. B.
8. -B. B.

a.e
a.a
a.a

laa2aez
Iaa2a6z

33.3 144.1
36a 14s.5

65
55

33.3 144.2
36.2 14S.7

65.
55.

5. B.
15. a.

B.zl a.B
E.e 8.6

E.a E.E B. -E. 8.
a.a a.a a. -a. a.

a.a
a.a

RLL FOREC8ST6
LRNG 2;;HR 4S-HR 72-HR

FiVG FORECRST POSIT ERROR 18. 213. 377.
W/G RIGHT (INGLE ERROR 9. 69: 135. 234.
8W lNTENS 1TY IWGNITUDE ERROR 4. 15. 24. 25.
9VG INTENSITY 819S -4. -13. -21. -23.

9.
4.

-4.
31

-13. -21. -23.
27 23 19NLlmER OF FORECllSTE 31 27 23 19

DlSTQNCE TF3WELED BY TROPlCRL CYCLONE 1S 2447. NM

FW?SRRGESPEED OF TROPICAL CYCLONE 1S 12. KNOTS

SUPER TYPHOON
FIX POSITIONS FOR

SRTELLITE

ELSIE
CYCLONE NO. 22

FI=S

FIX TIME
NO. (z)

FIX
POSITION flCCRY DWJRRK COOE SIYITLL 17S CO-NT’S SITE

PGTUI 23a435
2 231721
3 240424
4 2412E@

B.8N
9.aN

la. ~
la.9N
10.9N
11.2N
11. sti
11. aN
12. IN
12.3N

149.6E
147.9E
146. BE
145.9E

PCN 5 T1. a/l. a NOIX17 INIT OBS
PCN 6 NoFlfi6
PCN 5 T1. B/l .B /50. IJ/24HRS NO(IA7
PCN 5 GIU

PGTW
PGTIJ
PGTW
PGTW5 2416aa

6 2417a9
7 242 l@B
8 25aaaa
9 25E1412

la 25a6aa

145.3E
145. lE
144.7E
143.7E
143.3E
143.5E

PCN 5
PCN 5
Pm 5
PCN 5
PCN 5
PCN 5

GtCS
NOIW7
GM6
GFf3

T2 . 5~ .5 ml .5Z4NRS N09R7

PGTw
PGN
PGTW
PGTU
PGTw
PGN

GMS
GMS11 25e9aB

12 2512aa
13 2516aa
14 25165EI
15 26aaaa

12.7N
12.4N
12.6N
12.7N
12.6N
12.9N

143. OE
142.5E
141.6E
141.5E
14D.6E
14a. aE

PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5

GtiS
GP73
NO$W7
Gm
GM6

PGTU
PGTW
PGTW
PGTU
PGN
PGTW

16 26B3EB
17 26E543
IB 26a9aa
19 2612aa
28 261646
21 26180B
22 27aaaa

13.2N 139.3E
13.7N 13EI.9E
13.4N 13a.3E
13.5N 137. EE
13. EIN 137.7E

137.3E

PCN 1
PCN 5
PCN 5
PCN 3
PCN 5
PCN 1

T4. az4. a ml. Sn5HRS NOR97
GUS PGTW

PGN
PGTLI
PGTIJ
PGTIJ
PGN

14. aN
14.4N
14.5N
14.9N
15.lN
15.4

23 270300
24 27B531
25 27zbsaa
26 27B9EB
27 2712BB
28 2716aa
29 27 IM7E
3EI 271816
31 272121
32 272331

137. aE PCN 1 Gm
137. aE PCN 1 T6. B/6. B /D2 . B=4HRS NO(l137
136.9E PCN 1 Gm
136. EIE PCN 1 GNE
136.5E PCN 1 GFt5

PGN
PGTW
PGTIII
PGTIJ
PGTd16.2N

16.4N
16.2N
16. EIN
16.eN

136. lE
135. BE PCN 1
135. BE PCN 1
135.4E PCN 2
135.6E PCN 1

PCN 1 GFT3
GM5 PGTLJ
N06R7
omp37

T6.5fi.5 NORR6 lNIT OBS
GtlS
GF!S

T7 . 5fl .5 ~ 1. 5~4HRS NOIX?7
GF?5

PGllJ
PGTIJ
RODN
PGTIJ33 2aaw3

34 26a3ao
35 2ea52a
36 2s 12aa
37 2816Ea
3E 2sma5
39 2821a8
4a 29aaaa
41 29a3aa

16.6N
16.8N
17. aN
17.7N
lE.3N
le.6N
19. aN
19.5N
2a. aN

135.2E
135. EIE
134.9E
134.6E
134.3E
134.3E
134. aE
133.7E
133.4s

PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1

PGTW
PGTLJ
PGTw
PGllJ
PGTWNOFM7

Gm
GtU
mt3

PGTW
PGTIJ
PGTu
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42 29058S 2EI.5N133.lE PGTIJ
PGTIJ
PGN

L

132.6E ~; 1
132,3E PCN 1
132.2E PCH 1
132. OE PCN 1
131. BE

43 2912@B 21.4N
21. BN
22. EIN
22. 7N
23.2N

44 291600
45
46
47
4s
49
56
51
52
53
54
55
S6
57
se
59
60
61
62
63
64
65
66
67
68

FIx
NO.

;
3

:
6

:
9

I@
11
12
13

::
16
1?
IS

E
21
22
23
24
25
26
27
28
29

FIX
NO.

1
2
3
4
5
6
7
8
9

291753
292100
3ea00E
380300
3BB457
300900
38 168E
381742
3B21EE
B19099
010390
a 19445
810600
oilzaa
%11690
011730
0121a0
920090
020433
020690
021200
021600
921990
030000

T1tE
(z)

249139
242208
250256
251143
251S22
252103
269644
269855
261S57
262125
270615
270904
272120
2S0616
280S47
282914
282315
290657
290902

PGN
PGN
PGTIJ
PGTIJ
PGN
PGTW
PGTw

Gt!S
GM3
Gffi

16. 9/6. B /S9 . 9/24HRS NOFIF17
Gl?i
Gt?E

PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1

23.9N
24.3N
24.9N
26. ON
26.3N
27.9N

131.7E
131.6E
131.7E
132.3E
132.5E
133. OE

NOW17
Gf’t5

PGTW
PGTW
PGN
PGTW
PGTLI
PGTLI

PCN 1
27.4N 133. EIE PCN 1 Gm
213.2N 134.2E PCN 1 Gffi
2E.6N 135. IE PCN 3 T4. 56 .8-~1 . 5/24HRS NOW17
2B.9N 135.3E PCN 3 GW3
39.3N 13E. aE PCN 5
31. ON 139.5E

G176
MS

PGTW
PCN 5 PGTLJ

PGTLJ
PGTW
PGTW
PGTw

31.2N
32.5N
33. IN
35. 6N

140.3E
142.4E
144. lE
147.4E

PCN 5 NOR97
PCN 5 GM5
PCN 3 GM6
PCN 5 72 .W3. 5 All. 5K?4HRS NOIW7

36. IN
39. IN
42. BN
43. IN
46.5N

14B.3E
153. OE
155.lE
155.7E
156.9E

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

Gt15
Gt6
Gm
GMS
GMS

PGN
PGTW
PGTIJ
PGTW
PGTU

9 IRCRRFT F 1)455

FIx
POSITION

FLT 7BBM3 OES ttlX-SFC-LND mX-FLT-LVL-MiD 9CCRY
LW. HGT M5LP VEL~RGA?NG DIRAELmRG~NG NFIVfil S:;E

CIRCIJLI?R

CIRCUL9R
C1RCUL13R
CIRCULIIR
CIRCULIIR

EYE ORlEN-
DIRIVT9TION

EYE TEtF (Cl
OUT/ Itl/ DP/SST

+25 +24 +24 27
+27 +2B +25 32
+2S :;: :: 32

+13 +19 +18

+12 +16 + E

+11 +19 +8

+12 +3B +14
+14 +23 +14

+15 +18 +1s
+17 +21 +16

+13 +28 +19

+12 +17 +17

+14 +17 +17

+14 +15 +10
.

+16 +17 +17

+17 +18 +15

I16N
No.

2
3
3
4
5
5
6
6
7

i
9
9

16
18
11
%1
12
12
13
13
14
14
15
15
16
16
17
17

10.3N 146.4s
144.3E
143.8E
142.2E
141 .2E
141,0E
139.2E
13B. BE
137.6E
137.2E
136.9E
136. SE
135.5E

15eBFT
150BFT
1500FT
7ean3
?Eem
7aam

laa6 28 24a aB 2s9 21 24a 4a
B90 49 E5B 55
198 49 138 25
86B 50 306 68
139 67 @58 30
149 E2 058 25

4 20
52
72
35
45
55

1: :
55
55
32
53
53
65
6S
15 2
15 2
33
55
33
45

1: 1:
10 5
56
55
25

::

11.5N
11.6N
12.2N
12.3N
12.3N

997 35 83E 7B
994 5B 138 25
9s93003

289B
2806 973 68 B90 2B

ma 9s9 15
961 58 16EI 49

13. lN
13.2N
13.4N
13.7N
14.7N
15.8N
16.5N

70ara
7B0rm
7ei3rm
78arm
7aar32
78am
700ra

2?7B
2763
2546
2494
2261
2251
2139

e.sa 99 319 3a
239 67 149 15
699 112 368 15
170 103 em 2B
899 lEIB 369 15
899 ia5 34a 15
IIB 120 am 2E

929 7E 288 10
128 24a 30

982 u3a 159 2a
693 110OIB 25

18
2a
!5
15

17. lN
17.4N
18.9N
19.5N
20. 7N

135. eE
134.8E
134.2E
133.8E
133.IE

7aatm
7aiim
70atm
7eem
700m

21B2
2205
2161
2191
2237
2258
2312
2311
2392
2434

60 139 9a
B9S 88 850 75
B95 68 350 118

180 25E 25
12a 330 28

21a le5 M9 m
Ile 128 949 15
21e 1B5 118 8
228 le4 118 4a
3Ela lE13 220 28

CIRCULfiR 15
CONCENTRIC 15 50
CIRCULRR 15
C IRCULIIR 28

20.9N
22. 3N
22. 6N
24.4N
24.9N
26. 9N
27. SIN
27. EN
2S . 2N
28 .8N

132.FIE
132. lE
132. IE
131 .EIE
131,7E
132.8E
133.2E
134. EE
134.6E
135.3E
136.5E

70erm
700m
7mtE
70etm
780m

12E 278 26 36E 114 25EI 20
190 104 130 25
810 97 27B 35
318 112 22B 25
89E 77 EIIB 68

ClRCULflR 28

CIRCULIJR 40

ELL IPTICRL 39 25 E2B

291811
292947
30e607
300909
301905
302135
01010s
aje257
019618
010917

TIf75
(z)

301300
391499
391599
301690
301700
301899
3E19eB
302000

911 88 2ae 3e
188 238 35

924
78EIm 2512 lBB 97 Beo 96
7@Bf?3 252I2 937 se 220 se 3eo 79 19B 36
7EEIPE 2579 70 250 98 34S 98 25L? 78
790m 2596 942 65 299 68 358 75 27B 69
7E6M3 2565 249 97 170 65

328 m 27a 5a29. 3N 7EBI’B 2595 942

RRD13R

FIX EYE
SHf4PE

EYE RODOB-CODE
DIFN’1 $lSWR TDDFF

RRDfIR
POSITION

SITE
w No.POiiiION RRDRR RCCRY I

2125.4N
25. 6N
25.8N
25. 9N
26. IN
26.4N
26. 6N
26. SN

131.6E
131.6E
131.7E
131.9E
132.8E
132. IE
132.3E

LRND
LRND
LQND
L@ND
LRND
L17ND
LRND

6///2
6///2
6//~
6///2
6///2
6///2
6///2

53311
53612
50211
50612
50313
50219
5e316
50513
50318

B.4N
LS.4N
B.4N
B.4N
B.4N
B.4N
B.4N
B.4N
B.4N

129.5E
129.5E
129.5E
129.5E
129.5E
129.5E
129.5E
129.5E
129.5E

479B9
47909
47909
47909
47989
47909
47909
47909

2
21
21
21
21
21

132.6E
132.7E

LRND
LFIND

6//,72
6///2

21
21392199 27.IN 47909

NOTICE - THE FISTERISKS (*) IND ICW7E F 1%S UNREPRESENTIIT P/S C4NDNOT USED FOR BEST TRRCK PURPOSES.
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TROPlCfiL SmRtl FRE IIIti
BEST TR9CK D9TQ

BEST TRFICK IJMRNING
ERRORS

POSIT MIND DST WIND
8.0 e.B B. -a.
0.0

24 HOUR FORECRST
ERRORS
DST IJIND

4S HOUR FORECRST
ERRORS

POSIT WIND DST LIIND

72 HOUR FORECQSTJ

POSIT WIND DST WIND
E.B E.E e. -8. 0.
E.B 8.8 a. -6. 6.
E1.B 6.0 E. -a. e.
8.0 0.0 0. -a. e.
8.0 0.0 a. -a. e.

tUOW+lR
lEleE18z
1B18B6Z
1018122
lE!le182
1011002
1811862
1811122
1BI118Z
1012002
1B12B6z

Pos 1
7.3
8.0

T w
132.4
131.7
130.6
129.9
129.1
126.0
126.6
125,1
123.6

IIND
15
15
15
15
15
20
20
20
20

POSIT WIND
B.
0,
B.
B.
0.
8.
0.
0.
0.
0.
e.
B.
0.
0.
8.
0.

-5.
10.
10.

0.0 B.0
0.0 0.!3
0.8 %.0
B.B 0.0
B.B 13.O
0,0 0.0
0.0 B.B

B.
L!.
0.
B.

::

-B. B.
-B. B.
-B. B.
-B. B.
-B. B.
-0. a.
-0. 0.
-B. e.
-B. B.
-8. B.
-0. 0.
-B. B.
-a. B.
25. 0.
?2. -5.
-8. 8.
-B. B.
-a. e.
-0. B.

0.0
0.8
0.0
0.B
0.0
0.0

0.0
0.0
0.0
0.0
B.0
0.0

B. -B.
B. -B.
B. -B.
a. -B.
B. -0.
B. -0,
0. -0.
0. -0.
0. -0.
B, -E.
B. -B.
0. -B.
0. -0.
El. -e.
0. -B.

-0.
:: -B.
0. -B.
B. -0.

B.
8.
e.
B.
0.
0.
0.
B.
0<
0.
0.
8.
a.
B.
0.
B.
0.
0.
0.

0.0
6+.0
0.0
0.0
0.0
0.0
EI. E
0.8
0.0
0.0
0.B

11:::
114.E
112.8
110.9
109. s
106.4

B. -B .
8. -e.
0. -0.
0. -6.
8. -B.

-8.
:: -a.
E. -8.
0. -0.
e. -E.
0, -B.

-B .
3:: e.
35, e.
40, 3B.
40. 6.
4s. B.
35. lB.

8.6
9.2
9.s

ID.3
10.7
10.9
lB. S

0.0
0.0
0.0
8.0
0.0
0.0
B.B
0.0
0.0
0.0
0.0
11.6
11.8
12.0
11.4
11.5
11.6

0.0 0.0 8. -e.
B. -B.
0. -0.
E. -B.
8. -0.
8. -B .
0. -0.
B. -8.
B. -0.
e. -0.
8. -0.
E. -B.
0. -a.
E. -8.

0.
0.
0.
0.
0.
0.

::
8.
8.
0,
0.
8.
8.

B. 0.0
B.B
0.0
0.0
0.0
0.0
0.0

0.0 0.0 B.B
0.0
8.8
B.O
0.0
0.0
8.0
0.0
B.B
0.0
0.0
8.0
e.e

0.0 B.B e.
0.
B.
B.
8.
e.

35.
2e.

e.
0.
0.

e.e
e.e
0.0
B.B
0.0

0.0
e.e
0,0
e.B

o.e e.e
B.B 0.0
0.0 0.0
B.B 0.0
0.e e.a

11.9 ie9.4
12.6 le7.4
0.8 0.0
e.e e.e
e.e 21.a
0.e e.e

10.6
IB. EI
11. e
11.3
11.6
11.7

122.1 20
12B.6 25
119.0 25
117.4 30
115. s 3E

1B1212z
le12iez
le13eaz
ie I 3e6z
1813122
16131ez
le14eez
le14e6z
le1412z

e.B
0.0
i3. e
e.0
e.e
e.0
0.B
e.B

e.e
e.e
B.%
e.e
0.0

e.e
e.e
B.B
8.0
0.0

114.1 35
112.3 4S
lie.9 45
le9.7 35
lee.4 25

11.6
11.5
11.6
11.9

8.B
0.00. e.e

flLL FORECfiSTS
lJ3NG 24-HR 4B-NR 72-HR

lYPHOONS WILE OWR 35 KTs
IAT6NG 24-NR 4B-HR 72-HR

flVG FORECl13T POSIT ERROR 13. 4s. e. 8.
11. 43. e. 0.
4. e. e.
3. -:: 0. 0.
6 2 e B

B. B.
e. B.
e< e.
El. 0.
6 e

e. e.
B. 0.
e. e.
e. e.
e B

IW RlGHT IINGLE ERROR
!lVG INTENS Ill’ mGNITUDE ERROR
FIVG INTENSITY B~WS
NUmER OF FORECllSTS

DISTRNCE TRRWLED BY TROPlCFIL CYCLONE IS 1479. Ntl

IY+ER9GE SPEED OF TROPICIIL C’CLONE 1S 14. KNOTS

TROPICRL SmRfl FRBlRN
FIX POSITIONS FOR CKLONE NO. 23

SFITSLLITS FIXES

FIx
NO.

*1
2
3

*4
5
6
7
B

1:
11
12
13
14
15
16
17
16
19

FIx
NO.

1

TItE
(z)

F 1X
POSITION FICCRY DMIRRK CODE SllTELLITE cot?mr75 s ITS

081751
lle613
12e6el

7.6N 138.4S
lB.3N 12S.4S

PCN 5 NORI?7
PCN 5 T1. e/l. E N08R7 INIT OBS
pcN 5 ~.e~.e 01.ezwf+s Noim7
PCN 5 NOi?I17
PCN 5 Gm
PCN 5
PCN 5 T2.5/2.5 /De.5/24HRS g~

PGT3JI
PGTW
PGTW
RPtU
PGTIJ

le.6N 121. SE
le.9N 12e. eE
11.9tl 117.9E
12.2N 116.4S
11.7N 114,4s
11. BN 114.5E

PGTW
PGTw
PGTw
PGTw
PGTd
PGTW

PCN 5 Gm
12. eN
12. lN
11.5N
11. IN
11.2N
11.3N
11.7N

114.BE
112.8E
112. IE
111.7E
111.2E
111.4s

PCN
PCN
PCN
PCN
PCN

5
s
5
5
5

firi
GPS
NORIS7
Gt15

1316ee
131835
132100
140eee
140ee5
14e30e

PGT3J
PGTw
RPm
PGN
PGTW
RPm

T3 . en. e-me. 5/leHRS
T3. B/3. e

GE
PCN
PCN
PCN
PCN
PCN
PCN

5 NORM
Gr?s
GtlE
NORR7
GtlS

INIT OBS
llO. EE
te9. BE
109. EE
109.2E
108.4S

5
5
5
5
5

14s6Ete
14072e
140900
1412B0

11.EN
11.6N
11.7N
12.6N

PGTL!
PGTwGRS

F!IRCR$3FT F I~S

TIPE
(z)

FIX
POSITION

FLT 7eem oBs mx-sFc-IJiD mx-FL7-LtI--LtiD eccRr
LVL NGT t!5LP kELmRG/RNG DIR/VSL/BRG/T6NG NfNMtIT

EYE EVE ORIEN-
SHRPE DIRIVTFITION

EYE TEm (C) MSN
OUT/ IN/ DP6ST NO.

i3e6ee 11.6N 115.8E 1500FT 1002 40 e3e 65 e6e se me 40 8 Ie +25 1

NOTICE - THE RSTERISKS (*) IND ICRTE F lXES UNREPRESENTATIVE ftNO NOT USED FOR BEST TRt?CK PURPOSES.
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BEST TR8CK DFITFI

BEST TR9CK IA?RNING
ERROh%

mOWliR POSIT WIND POSlT WIND DST WIND
IB14B8Z lE. B 14G. I 25 E.e 8.B E. -B. 0.
1814862 11.6 146.1 25

24 NOUR FORECFiST 46 HOUR FOREC9ST
ERRORS ERRORS

POSIT LUND DST WIND POSIT WIND DST WIND
E1.e B.@ a. -B. a. e.B E.a E. -B. a.

72 HOUR FORECRST,

POSIT WIND DST WIND
B.a B.a B. -8. a.

0.0 0.0 0. -0.
3e.
4s.

11::

0.
-5.

-10.
-18.
-10.

0.0 0.0 B. -a. a. 0.0 8.0 a. -0, e. 0.8
15.0 145.7 48. 75. -5. 16.8 141.1 65. 36. lE. 28.8
15.5 144,5 50. 88. 5. i7.2 14E. EI 78. .6. IS. ZI. Ei
16.8 143.4 40. 42. -5. 1S.7 139.3 7R. 98, lE. 22.4
20.5 145.2 45. 292. -5. 22.1 141.2 6E. 344. B. 24.9
22. EI 143.9 50. 374. -5. 26.2 141.7 6R. S3S. -S. 31.2
22.8 143. E 5S. 32B. 8. 25.3 14B. B 68. 4S4. -IE. 30.4
18.8 135.6 68. 226. 8. 22a 131.8 78. 370. -5. 2S.8
lB. B 135.7 6B. 213. 8. 21.9 131.8 7B. 311. -18. 26.4
18.6 135. B 65. 195. B, 21. B 132.8 78. 2BB. -1S. 2S. S

B.@
13?.5
137.2
136.7
130.8
14s.7
143.9
131,2
131.1
132.0

8. -a. e.
7S. 167, lE.
BB. 172. 18.
EB. 251. 5.
78. as. -la.
55. 929. -3E .
55. E51. -3e.
7B. 444. -28.
7E. 39B. -28.
78. 323. -20.

1814122
1614192
181S082
1015E6Z
1015122
1B151EIZ
1E 16002
10 I666Z
1016122
IB1618Z
l1317aEz
lE 17862
1817122
1817182
1E 1S002
1B1B662
lt71B12z
IEIBIBZ
lB19t38z
1Z119E6Z
IE1912Z
10191S2
IB2BOC3Z
1920062
lB2e12z
10201S2
lB21i3Ez
1021062
le21 122
1021182
1B22EIEZ
1822862
}822122
le221ez
1823EEIZ
1823062

12.6 14s.2
13.6 147.8
14.7 147. I
15.4 146.3
16.2 145.3

38
35
35
4a
45

12.8
13.8
14.7
16.9
18.7
1s.3
17.3
17.4
17.5

146.0 25<
147.8 2s.
147.2 25.
147.4 38.
147.4
146.0
142.4
141.1
148.4

40.
46.
45,
45.
55.

191.
136.
24.
13.
21.

-5.
-s.

0.
-5.

16.8
17.2
17.3
17.3

144.2
142. e
141.3
140.7

45
45
sO
55 8.

17.3 140.0
139.2
138.6
139.0
137.9

55
6B
60
65
70

17.s
17.3
17.3
17.8
Is .3

139. s
139.2
130.5
139.3
137.6
136.7

5s .
60.
60.
65,
65.
75.

17.
6.

34.
4B.
iB.
17.

e.
0.
El.
0.

-5.

IB.6 136.3 6S. 94. -S. 2i. a 133.4 7a. Isa. -15.
17.6 136.2 76. 5B. -S. 19.5 132.9 75. 11. -15.
17.6 13S.7 7E. 49. -18. 19.6 132.6 70. 54. -20,
18.4 136. B BB. 10e. -5. 2E.6 133.5 75. 174. -15.
21.5 132.7 BE. 142. -5. 26.2 131.5 75. 333. -15.
2B.2 133.5 8S. 61. -5. 24. S 131.6 ES. 23?. -10.

24.6 13Z.a 7E. 2SB. -28.
23.2 131.2 ?a. 166. -2S.
23.6 138.7 65. 158. -30.
25.0 131.6 65. 210. -3EI.
38.2 13S.8 6S. S313, -25.

17.2
16.6
17.6
18.2
10.2
18.4
i9. a
19.4
19.5
19.9
20.3
20.9
21.4
21.9
22. e

i37. a 75 a. 29.1 133.6 75. 364. -15.
75. 501. -18.
7S. 486. -10.
75. 411< -5.
85. 162. IB.
a5. 323. 15.
7S. 392. 5.

135.9
135.0
133.9
132.7
131.7

ml
65
6s
9a
9a

13a.4 9Ll 28.3
129.6 90 2a.8
128.9 95 21.5
12s.7 95 22,2
12B.6 95 22.8

23.6

IB.6 13s.3 75,
19.a 135a 85.
19.9 133.6 85.
19.9 132.S 9a.
19.9 131.6 9a.

36.
a.

34.
25.

6.
11.

-5.
e.
a.
a.
a.

22a 132.2 9a. 126.
22.5 132. a 95. 159.
24.1 131.6 9S. 221.
23.2 136. B 95. L5a.
22.9 12S.2 laa. 66.
23.9 127.8 laa. 79.

❑ ✎ 26.7
26a
29.6
27.2
27.1
2E.3

132.2
131.8
132.4
13a.4
127.5
127.7

85.
S5 .
85.
95.
95.
9a.

344.
295,
3s1.
173.
14a.
175.

-10.
-la.
-5.

5.
10,
5.

31.3 136.5
31.2 13s.7
32.2 137.7
31.8 132.5
31.7 129.2
32.S 13a.4

5.
5.
a.
5.
5.13a.6

129.S
129. a
128.3
120.4
12S.6

90,
9a.
9a,
95.
95.
9a.

a.
8.
-5.
a.
0.
a.

8.
8.

2B .
Il.
12.

24. B 126. B laE. 127.
24.3 127.2 9a. 99.
2S.2 127.1 B5. 132.
26.2 127.6 Ea. 148.
27.2 129.S E8. 117.
28.4 131.8 75. 96.
3a.2 133.2 75. 13a.
31.2 134.9 75. 216.
31.6 136.1 7a. 41a.
34.4 144.4 55. 353.
39.6 146.B 55. 2S4.

18.
a.
0.
-s.
a.
a.

28.9
2B.2
29.5

o.a
31.2
32.5

127.7
lZB.3
129.5

a.o
134. a
137.7

90.
aa.
75.

a.
70.
6a.
55.

a,
a.
a.
a.

21s.
274.
324.

-a.
503.
626.

la.
5.
5.
a.
5.
s.

33a
33.3
34.2
a.a
a.e
a.a

13a.7 75. 5s8. IO.
136.1 55. 658. B.
139.s sa. 7s4. -5.

a.a a. -a. e.
a.a a. -a. 8.23.7 lza.e

129.a
129.5
13a.z
131.6
133.4
13s. s

24.6
25.6
26.4
27. B
29.2
31.1

9a
B5
BS
Ba
75
78

24.6
25.7
26.S
27.5
2a.5
3a.9

129.1
129.2
130.1
131.1
133.3
136.1

B5 .
ES.
85.
ea.
7s.
75,

5.
17.
24.
32.
42.
33.

-5.
6.
a.
a.
0.
5.

a.a a. -a. 0.
0. -a. a.
a. -0. B.
e. -a. e.
a. -a. e.
a. -a. e.
e. -a. e.
e. -8. e.
0. -a. 0.
a. -F3. o.

s.
5<
s.
a.
a.
a.

34.2 140.8
e.e a.a
a.e a.a
a.a a.a
0.0 B,e

742.
-0.
-a.
-a.
-B .
-a.
-a.
-0.
-8.

e. e.a E.E
a. a.a a.a
a. a.a 0.8
0. 0.8 0.8
a. a.a B.e

33.5
36.5
4a. a
43.2

13a.2
141.9
146.8
151.8

7a
65
S5
55

32.9 137. e 70,
36.6 142. a 6S.
4a. a 146. B 55.

a.a e.a a.

41.
B.
0.

-a.

a. a.a a.a a. -a. a.a a.a a.
a.
a.
0.

a. a.n B,a
a.a
a.a
a.a

8. 8.8 e.a a. -e.
a. a.a a.a a. -a.
a. a.o 0.0 0. -e.

B.
a.
a.

a.a a.a
a.a B.a
a.a 0.0

e. a.e
a. a.e
a. a.a

IILL FORECOSTS
LRNG 24-HR 46-HR 72-HR

31. 163. 275. 41a.
24. S6. 11s. i4a.

T1’PxOONS IAi ILE OkER 35 KT6
LRNG 24-HR 46-HR 72-NR

31. 163. 27s. 41a.11~ FORECRST POSIT ERROR
FM RIGHT 9NGLE ERROR 24. B6. 115. 14a.
9$/6 INTENS IIY WIGHlNDE ERROR
RVO INTENSITY BIF)S
NUmER OF FORECRST5

2. 3. 9. 15. 2. 3. 9. 15.
-2. -2. -ad -3.

;:. i;. -;4.
-la.

35 34 32 27 24

DIST9NCE TRWELED BY TROPICRL CWLONE IS

fIVSRCIGE SPEED OF TROP1C9L CYCLONE IS

3233.Ntl

15. KNOTS

TYPHOON GI)Y
FIX POSITIONS FOR CXLONE NO. 24

SiYPZLLITS FIXES

FIX T1llE
NO. (z)

FIX
POSITION COfiNT5

INIT OBS

SITE

PGTW
PGN
PGTW
PGTW
PGTW
PGTW
PGTW
PGTLJ
PGT14

fiCCRY DWROK CODE SW7ELLITS

PCN 5 GMS
PCN 5 T1.0/1.0 NOFlR7
PCN 5 Gffi
PCN 5 T2 .8A?. a m 1. aZ?4HRS NOFIa7
PCN 5 GH5
PCN 5 Gm
PCN 5 NOtlF17

I 13eaae
2 13a4aa
3 13a9m
4 14a356
5 14a60a
6 14a9ai3

9.7N
9.6N
9.9N

11. aN
11.4N
lZ. BN
12. BN
13.4N
14. IN
16.4N
16.9N
17.7N
17.7N
17.3N
17.4N
17.5N
17.5N
17.5N

15E. ZE
149. aE
146.9E
147.9E
147.9E
147.9E

7 141641
B 14maa
9 1421eB

* la t5a345
* I I 15a6ea
* 12 1509aa

14S.3E
14S. lE
146.2E
147.7E
147.7E
147.42

PCN 5 Gm
PCN S Gm
PCN 5 T3. a=.a ml .Ea41iRs NOW17
PCN S GtLS
PCN 5 Gt16

PGN
PGTW
mm
PGN
PGN
PGN
PGTl,l
PGTW
PGT14
RPPK
PG_P,l
PGm

* 13 r516aa
* 14 t5maa
* 15 t52ma

16 1S2137
17 16aaaa
18 166S15

146.4E
145. BE
145.4!7
144. lE
142.7E
14Z. ZE

PCN 5 GN5
PCN 5 Gm
PEN 5 GtK
PCN 5 NOIW16
PCN S Gm
PCN 5 73. B~ .8 =a .E=6HRS NOI?97
PCN 5 T2.5z?.5 NOI%46

SECNDRY LLCC 12. 2N 139. 6E
INIT OBS

BREflKS CONTINU Ill’

19 16a515
2a i609aa
21 1612aa
22 1616aB
23 1618aB

17.7N
17.4N
17.7N
17.-IN
17.2N

141. BE
141. lE
14B. BE
140.8E
139.5E

PCN 5 Gtt5
PCN 5 Gm
PCN 5 GM5
PCN 5 NORR7

PGTU
PGIW
PGTbl
PGm
PGTW
PGTIJ
PGm
PGTU
PGN

24 1621aa
25 17aaaB
26 17B3EB
27 170593
2s 17a9aa

17. ZN
17.3N
17.3N
17.3N
16.6N

139. IE
139. lE PCN 3 GM5
138. BE PCN 5 Gm
138.5E PCN 5 T3. 5~ .5 /Da. 5zz4NRS NOW-17
139. IE PCN 5 Gm

PCN 5 GM5

29 1712afI 17. aN
* 36 t7i6aa 17.9N

31 171749 lB.4N
32 i721aa lB.2N

!39. lE
139.4s
}3B. IE
137. IE
136.9E
136.2E
135.6E
135.3E
134.6E

PCN 5 Gt15
PCN 5 GMS
PCN 5 NOIJR7
PCN 5 Gm
PCN 5 Gm

PGTW
PGTW
PGTW
PGT3,1
PGIW
PGTW
PGTW
PGTW
PGN

33 lBBEaa
34 iB63aa
35 lea452
36 lBB9aa
37 1B1Z8B

IB. lN
lB.4N
18.7N
18.4N
19.4N

PCN 5 Gm
PCN S T4. 5/4.5 ml. E/24-lRS N0997
PCN S Gm
PCN 5 Gf?2

3B IB1737
39 cs21ae

2a. BN
2a. 2N

133.9E
133. lE

PCN 5 NOFIF17
PCN S GM3 170



40 19B080 19.7N 132.7E PCN 5 Gm
T5. W5, EI /DB.5/24HRS NO(197
T5. Ev5,21 NOf4i17

PGTw
PGTw
RODN
PGTW
PGN
PGTIJ
PGTIJ
RPm
PGTW
RODN

ItllT 06S

INIT DES

4!
42
43
44
45
46
47
48
49
50
51

198440 20. ON 131. lE
198440 28. IN 131.2E
19B6B8 2B. EN 131.5E
1912138 20.3N 138.4E
19160E 28.7N 129.7E
191725 2E.9N 129.5E
192327 21.2N 129.2E
192327 21.4N 12S.9E
192327 21.4N 12B.9E
20a610 22. EN 12S.7E
2EE6U3 22. BN 128.8E
2EE61EI 22. BN 128.6E
280908 22. 4N 128. 6E
201268 22.7N 128.6E
2E116EJ2 23.3N 12S.6E
201888 23.5N 128.7E
2EI21OEI 24. ON 129. t3E
21 B8EE3 24.3N 129. IE
21 E13EB 25. IN 129.6E
21!3559 25. BN 13E. lE
2112EB 26.2N 130.5E
2116W3 27.2N 131,7E
211844 27.7N 132.5E
212180 2EI.3N 133. SE
22B8BB 29.4N 133.9E
22B4B5 38.3N 136.3E
221680 34.3N 142. EE

PCN 5
PCN 5
Pcti 5
PCN 3

Gffi
GtK
GP6PCN 3

PCN 3
PCN 3
PCN 1
PCN 3
PCN 3

io;R7
T5.5fi.5 Nom6
T6. B/6, E-/D I .L3z1BHRS t10FI!36
T6.8/6. a /01 .2v19HR5 Nolan6

NOFIR7 PGTW
RPM(
RODN
PGTW
PGTLI

PCN 3
PCN 3
PCN 3
PCN 3
PCN 1

N09R7
NO!4117
GP?3
Gm

52
53
54
55
56

PGN
PGTW
PGTw
PGTW
PG73J

PCN 1 Gm
PCN I Gf7E
PCN I Gm
PCN i Gt?E
PCN 1 T4.5/5. B /Ml .5/3EHRS NORR7

5?
5B
59

* 60 PGTw
PGTLI
PGTw
PGTW
PGTW

PCN 3
PCN 3
PCN 3
PCN 3
PCN 5
PcN 5
PCN 5

Gm
GMS
NOR97
Gt!5

62
63

* 64
65 Gm

T3 . 5/4. B ~ 1.W22HRS NOl)F17
GNS

PGTcJ
PGTw
PGTw

* 66
* 67

RIRCRRFT FIXES

FIX
NO.

TIE FIX
(z) POSITION

141420 13.2N 148.5E
16B135 17.3N 142.8E
16ECM3 17.2N 141. lE
1618@4 17.5N 140. lE
1622!49 17.3N 139.13E
179830 16.6N 139.2E
171921 18.2N 137.4E
1722B4 16!. IN 137.8E
IBB811 113.3N 135.7E
1B1918 19.3N 133. BE
1622}8 19.4N 133.2E
19B645 19.8N 131.4E
19L3a51 2E. lN 131.2E
191908 21.2N 129.4E
192156 21.2N 129.2E
20 EE156 21.4N 12S. SE
2E9315 21. BN 128.7E
2E86EB 22. BN 12S . 6E
280831 22. 2N 128. SE
20224S 24.4N 129. IE
21B122 24. BN 129.2E
218247 25.2N 129.EE
210950 26. IN 138.EE
211257 26. BN 130.8E
21!523 27. lN 131. IE
21222B 2S.2N 132.7E
22B845 29. 6N 133. SE
220314 30.2N 134.4S
220641 31 .2N 135.7E
22BB84 31. 5N 136, 6E

FLT 7aEra 09s
LW. HGT ffiLP

mX-SFC-LND mX-FLT-LVL-LB6D FICCRY
VEL%RG/RNG DlRMLmRGmNG NRVfiT

EYE
SHQPE

CIRCULf)R
CIRCUL9R

CIRCUL9R

EYE ORIEN-
D[IWWVITION

HE T5m (c)
OUT/ IN/ DP~ST

mN
NO,

3
6
7

:
9
10
10
11
12
12
i3
13
15
15
16
16
17
17

1
2
3

7EBrB
1500FT
7SNJM3
70Bm

3063 99B
990
9BB

977
96B

962
947

961

957

947

94s

947
953

953
959

964
961

965

35 010
25 120

50 320
65 100

50 230
65 130

20
90

23B 26 15B 30
130 37 819 2E
B3E 35 31B 3E
146 41 E461 6g
360 3B 24D 3E

1% B
lB 8

33
55
55

+18 +11 +11
+25 +24 +24 28

+16 +132926
2909
2902

4
5
6
7

20
90

15
7

+12 +14 +14
+17 +19 +13

+13 +17 + 9
+17 +19

700m
70m13
700m
70Bm
7B0m

2831
27BB
27E13
266B
2734

190 60 100 90 3 3
IBB S3 128 120 15 2
17E 61 860 90 5 2
2BB 65 lE!E125 3 5
16B 59 108 9E la 10

60
S0

4

11
12
13
14
15

700m
7B0m

15B13FT
7BBrB
70Em

2771
2741

90 120
BE EB8

25
70

240 72 190 45
143 181 EBB 78

la 10
5 10
33
53

+13 +i7 +14

+23 +25 +22 30
2645
2659

B5B 87 31B 6B
118 8B OIE IIB

ELL IPTICRL 9E 7E 338
CIRCUL(iR 8E

CIRCULFIR 75
CIRCULQR 8B

75 BIE 110 53 +13 +17
16
17
lB
19
20

700r’B
7a8rm
700f’lS
7BBm
700m

2649
264B
2621
263B
26B7

60 3BB IEO 170 86 098 IEEI 5 5
55 240 12B llE al SIZE 12B 5 5
B5 IBE 110 200 97 laB lIB 5 5

E!6E 99 32E 18B 10 5

+14 +17 +13

+15 +18 +12
BEE 56 33E 60 65

45
55
59

18 8

+14 +14
+15 +14
+14 +14
+14 +14

+15 +15
+13 +21
+13 +14
+18 +17 +13

+15 +2@ +IB

19
19
19
20
28
28
21
21
22

21
22
23
24
25
26
27
28
29
30

7BBn9
7Eans
700n3
78am

2696
269S
2728
2741
2763

2775
2748
2771

190 124 128 9E
358 66 268 6B
34B 69 270 6B
21e 94 138 MB

65 260 12B

70Bm
3080FT
780m
7EElrm
70Bm
700m

17EI 106 140 120 la 3
15 15
55

10 e

3Ei E3a 6B
3E 27@ 85
60 23e 120
9E 360 90

93E 56 29B 12E
150 B5 B3E 128
220 m 138 13B 15 8 22

2780 9E 330 6B 33B 42 31B ‘- ,- = 22

RRDFIR FIXES

FIx
NO.

TIPE FIX EYE EYE
SH9PE Dlf?l’1

RIIDOB-CODE
RSIWR TDDFF

RflDI?R
POSITION

Sri-s
LM3 NO.COt7’ENTS(2) POS1TION RilOfIR $CCRY

GOOO

1
2
3
4

28B8EB 22.7N 12B.3E LRNO
2BB9EB 22. SN 128.2E Lf?NO
2E1BE0 22.9N 12B.2E LAND
281308 23. IN 128.4E L(+NO

65//5 ////,’
55//5 53B 18
65/fi 536B8

26. 2N
26. 2N
26. 2N

127. BE 47937
127.SE 47937
127. BE 47937

65//5 7E 1B3
65//5 732B3
65//3 73B83
65//?5 73203
65//3 7a514

26.2N 127.8E
26.2N 127.8E
26.2N 127. EIE
26.2N 127. BE
26.2N 127.SE
26.2N 127,8E
26.2N 127. EE
26. IN 127.7E
26.2N 127.SE
26. IN 127.7E
26.2N 127. SE 47937
26. IN 127.7E 47937
26.2N 127.8E 47937
26. lN t27.7E 47937

127.7E
127. BE
127.7E
127. EIE
127.7E

47937
47937
47937
47937
47937

5 22J148B 23. lN 12B.3E LRND
201508 23.lN 12B.3E LfiNO
281688 23.lN 128.3E L9ND
201789 23.2N 128.5E L12ND
2E1BE8 23.6N 12EI.5E LflNO
2819EEi 23.6N 12B.5E LOND
2E19E@ 23.7N 123.7E L9N0
2E2BE8 23. FIN 128. 8E LRNO
2E2BB0 23. BN 128. 8E LfIND

6
7
e
9 65//57@z11

65/6 7SJ5lE
47937
47937
47937
47937
47937

lB
11
12
13

180

110

llB

mw 3415
65//5 78212

14 20218B 24. ON 12B.9E LflND
2E21EB 23.9N !2EI. BE LRND
2Et2288 24. IN 128. 9E LRNO
2E22+3B 24. 2N 129 .eE LflND
21OEOB 24.5N 129.BE L9ND

65/Z5 70411
15
16
17
IB

GOOO

GOOD

t13VG 0420

n3v6 B33B
mv6 3618

mVG 362E

ItWT 8225
Ft3V6 E225

65//47a313
120
135

145

14

130

26. IN
26. 2N
26. lN
26. 2N
26. IN

47937
47937
47937
47937
47937

19
28
21
22
23

21 E11EB 24.6N 129.3E L9N0
210106 24.7N 129. EE LRNO
212128B 24.4N 129.42 L9ND
21E2BB 24.8N 129. IE L9ND
21B3EB 25. IN 129.2E LRNO
21B4BB 25. t3N 129.5E LfitiD

25 218400 24.9N 129.2E LRND
26 21B40B 25.3N 129.3E LI?NO
27 217J5EFI 25. 2N 129 .6E LRND

65//4 7B312

65//4 7B6EB
GOOO

POOR
FQIR

FfllR

POOR

POOR

26. IN
26. 2N
2a.4N
26. IN

127.7E
127.8E
129.5E
127.7E
129.5E

47937
47937
47989
47937
47989

24 65//4 7B211
6///2 5////

mvc E122@
6///2 50627
65//4 73514

2EI.4N
26.2N 127. BE
26. lN 127.7E
2E.4H 129.5E
26. IN 127.7E
2B.4N 129.5E

127.8E
127. BE
129.5E

47937
47937
47909
47937
47909

mVG 0325
6///2 58116

6///2 50227
65//4 73515
65//4 70315
6///2 5////

26, 2N
26. 2N
28.4N

47937
47937
479B9

34 21BB88 26. EN 129. BE LtINO
35 2109EIE 26.3N 129. BE L(IND
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36 21e9BB 26.lN 129.9E LfNiD
.37 218908 26.2N 13EI. BE LRND
3S 211 BEIEI 26.2N 13E. BE L9ND
39 211880 26.5N 130.4S L8ND
4 211188 26.4N 13E.2E LRND
41 2111@B 26.4N 13EI.lE L9ND
42 211280 26.5N 130.2E LRND
43 21 12E13 26.6N 130.2E LQNII
44 211390 26.8N 13B.3E LQND
45 2114!30 27.2N 13B.3E LRND
46 211500 27.3N 138.4S LIIND
47 21 16t?B 27.6N 13E!.6E LF7ND
46 21178B 27.9N 131.EE LRND
49 211S88 28. lN 131.2E LRtiD

65/= 7B41z
POOR H-w6 8426

65/= 7B416
6///3 5B635
65/= 7041 I
6///2 5////
65/~ 78411
6///3 5E216
6,’//3 50116
6//,’3 581 ]9
6//~ 50211
6///3 5B419
6//fl5643E
6//7358516

NOTICE - TNE RSTSRISKS (*) lNDICFITE F VCZS UNREPRESENTf4T1VE RND NOT USED FOR BEST TRFICK PURPOSES.

26.2N 127.8E 47937
27.4N 12S.7E 47942
26.2N 127. EE 47937
28.4N 129.5E 47909
26.2N 127. BE 47937
2EI.4N 129.5E 47989
26.2N 127. EE 47937
2E.4N 129.5E 47909
2S.4N 129. SE 47909
2E.4N 129.5E 47909
2G.4N 129. SE 4?909
2E!.4N 129.5E 47909
2B.4N 129.5E 47989
2B.4N 129.5E 47909
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TYPHOON HFIZEN
BEST TR8CK DQT17

BEST TRllCK MING 24 HOUR FORECRST 4S NOUR FORECIIST
ERRORS ERRORS

POSIT WIND DST WIND POSIT WIND DST WIND
B.B B.9 B. -E. 8. 8.8 E.8 O. -8. E.
B.@ 0.8 e. -8. a. e.a E.e e. -a. E.

72 HOUR FORECRST,
ERRORS

DST WIND
-6. 0.

f’i3/DWHR POSIT WIND
1112122 13.8 153.3 15
11121BZ 14.2 152.7 15
lllmez 14.4 151.9 15
1(13862 14.7 151.2 20
1113122 14.9 150.6 25
11131BZ 15.2 149.S 39
1114002 15.4 149.0 3E
1114062 15.6 148.4 3Q

mslT
0.0 8.0
B.o 2!.0
0.0 8.0
E,o E.o
0.0 0.0
0.0 0.0

15.7 14S.6
15.9 147. B

WIND
B.
0.

POSIT WIND DST WIND
0.0 0.0 0. -0. 0.
E.B 8.0 e. -e. e.-B. B.

0.
0.
0.
73.

0.
8.
9.
a.

30.

-0.
-B .
-e .
-El.
29.
37.
39.

6.
26.
17.
38.

0.0 0.0 0. -0. B. 8.0 0.0 0. -0. 0. 13.EI E.e 8. -6. e.
B.@ 0.8 B. -B. E. 0.0 8.6 a. -B. E. B.B t3. B B. -E. B.
0.8 B.B 0. -B. B. B.0 !3.8 a. -0. El. 0.0 0.0 n. -B. B.
B.8 B.8 E. -El. 0. e.e 8.Q a. -27. 8. e.fi 8.B e. -8.

17.9 145.4 45. 156. a. 28.6 144.2 55. 467. -25. 24.5 145.4 45. 852. -~:0.
0.

-5.
0.
B.
0.
5.

1114122
1114162
I 115EEIZ
1115862
111s122
1115162

16.E 147.6 3B.
15.7 147.2 35.
15.6 146.6 45.
15.2 145.6 55.
14,B 143.9 65.
13.6
13.5
13.2
13.3
13.5
14.4
14.5

142.3
140.9
138.8
136.9
136.0
134.7
133.2

65.
80.
90.
95.

180.
90.
90.

B.
11 16EBZ 13.4 141.8 m

13.4 139.3 95
13.4 137.6 180
13. S 136.2 95
14.3 134.8 90
14.5 133.4 R5

8.
31.
41.
21.

8.
12.
6.

27.
31.
37.
36.

e.
13.
17.
23.
29.
41.
41.

El.
la,
47.

B.
-5.
-5.
5.
e.
5.
5.
B.
B.
0.
0.
B.
0.
8.
5.
5.

1116B6Z
1116122
11161BZ
1117BBZ
1117862 14.4 IIE.6 75. 84. 2a.
111712Z
11171BZ
11 Iwifiz
1118E6Z
1118122

14.6 131.9 85.
15.2 130.8 75..
15.1 129.3 65,
15.1 128.2 55.
14.8 127.6 55.

13.6 126. S 7B. 59. 15. 13.5 121.6 6E. 122. 0. 15.3 117.0 45. lea. -5.
15.2 125.4 60. 166. 5. 15.7 121.2 45. 162. -18. 1S.2 117.2 48, 234. -5.
15.5 124.5 50. 135. -15. 16.2 12B. I 46. 181. -15. 19. E 116.5 45. 259. B.
15. B 123.4 45. 125. -25. 16.8 119.4 3B. 193. -25.
14.6 123.4 5B. EB. -12!.

19.8 115. EI 45. 271. e.
15.9 12B.2 3EI. 158. -ZB. 1

13.7 122. B 4B. 19. -15. 1 . . . . . . . . . .
12.6 123.4 55. 127. B. 13.1 128.1 40. 291.
13.8 122.2 55. 144. B. 13.2 11S.8 45. 312.
13. EI 128.7 45. 140. -5, 14.2 117.5 5B. 314.
13.6 119.8 46. 173. -5. 14.2 116.2 55. 33E.

13.6 113.2 55. 29S.
14.8 111.2 65. 29E.
14.7 169.3 55. 294.
Is. @ 16s.2 4. 342.
16.8 le7.9 48. 346,

1S.2 i17.2 4B. 291. B.
lIISIBZ 13.9 126.7 55
1119BEZ 13.7 125.9 65
I119B6Z 13.5 124.9 7B
1119122 13.5 123.7 68
1119162 13.4 122.7 55

14.0 126.6
13.8 126.1
13.5 125.2
13.5 124.1
13.4 123.2

55.
65.
70.
65.
6B .

14.6 119.3 30. ]4D.-15. 17.1 116.8 40. 32@. 5.
13.5 115.7 58, 4B5. 2a.
13.8 114.2 50. 397. 25.
14.2 113.5 55. 42e. 38.
16. S 112. S 55. 325. 25.

-5.
8.

18.
28.
25.
40.
30.
le.
15.
8.
e.
0.
0.
8.
0.
0.
0.
8.

I 12ee0z
112EiE6Z
1126122
1126162
1121BB2
l12i@6Z
11211.22
1121182
1122SIBZ
1122862
1122122
11221s2
1123BEIZ
1123062

13.4 121.3 55 13.3 122.9 55.
13.6 119. EI 55 13.7 12E.5 55,
14.6 IIB.3 50 13.9 IIE.4 50.
14.3 116.9 45 14.2 117.2 45.
14.6! 115.4 45 14,4 t16,1 SE,

B.
0.
8.
0.
5.
0.
0.
0.
B.
8.
0.
e.
0.
0.

13.5 118.8 58. 169. 5.
13.4 116.2 65. 12!3.20.
14.B 113.8 6B. 156. 221.
14.1 112.6 6E. 1B6. 25.
14.S 111.8 6E. 194. 38.
1S.4 IE8.6 35. 40. 10.
19.s 106.6 35. 124. 18.
19.2 l@6.2 35. 171. 5,
21.8 105.6 28. 1B9. -5.
0.0 0.0 8. -8. 8.

15. B 109. E 40. 48E. 15,
16.1 1B7.3 25. 413. 5.
0.0 B.EI 0. -0. 0.
Et.B B.@ B. -B. 8.
0.0 0.0 0. -0. e.

15.6 114.2
16.5 112.1
16.9 111.2
17.5 IE9.6
le.2 lee.7

12. B.EI 6.0 B. -B. t).
6.0 8.8 B. -B. 8.
B.B 8.B 8. -B. 0.
6.0 B.B B. -0. 8.
O,B B.B e. -B. 0.
E.O 8,0 6. -B. e.
B.B E.B 6. -0. 0.
B.B O.B 0. -B. 0.
8.0 B.B 0. -0. 0.

46.
35.
38.
25.

26.
0.
29.
3e.
B.
13.
e.
-0.

19.6 10B. B 25
2B.7 lBE. E 36
21.7 1B9. O 25
22.6 lB9. e 2!3

19.5 lee.9
2@.5 18S.7
21.6 la9.1

e.e 8.!3

25. 8.B B.B B. -B. B.
0.0 0.0 e. -B. B.
E.B 8.B 8. -6. B.
e.e E.e e. -e. a.

E.e e.a B. -e.
B.0 8,B 8. -0.
0.8 0.8 D. -0.
E.e e.e 6. -e.

3B .
25.

0.

FILL FORECRST5
LRNG 24-HR 4S-HR 72-HR

FI%GFOREC9ST POStT’ ERROR 23. 130. 263. 361.
FIVG RIGHT 9NGLE ERROR 12. 73. 114. 171.
IIW INTENSITY mGN XIUDE ERROR I. 17. 24. 23.
BW INTENSITY BIRS 1. 3. 3. e.

lYPNOONS LMlLE OwR 35 KT5
LRNG 24-HR 4S-HR 72-HR

23. 12E. 251. 351.
11. 65. 99. 192.
2. 1S. 25. 24.
1. 2. -1. 5.

NUmER OF FORECRSTS 37 33 30 26 30 2B 24 2B

DI STaNCE TRRkELED BY T7+OPICfiL CYCLONE IS 2968. NM

fO/ER9GE SPEED OF TROPICRL C~LONE 1S 12. KNOTS

TWHOON HFIZEN
FIX POSITIONS FOR CYCLONE HO. 25

SWELL 17S F IX6S

DVORIIK CODE SRTELLITE COP3’ENTS
FIX
NO.

;
3
4
5
6
7
8
9

10
* 11

12
13
14
15
16
17
18
19
2B
21
22
23
24
25
26
27
28
29
3s
31
32

TIE
(z)

121689
130000
130464
130980
131557
148300
148680
ML19EB
141280
1416BB
14172B
MZIBO
150000
1503EB

FIX
POSITION SITERCCRY

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 3
PCN 3
PCN 1
PCN 1
Pctl 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 3
PCN 3
PCN 1
PCN 3
PCN 3
PCN 3
PCN 5
PCN 5

14.2N 153.6E
15. BN 151.7E

NO$lfi7
Gffi

11.5/1.5 NOQ97
Gffi
NOW17

T2.5/z.5-~1 .B=2HRS Gt!S
Gm
Gtt3

PGTLI
PG_W
PGTW

ULIIC 16. EN 152. EIE
lNIT OBS14.4H 151.2E

14. EN 15E.7E
15. EIN lSE.3E
15.6N 14S. lE
15.6N 14S. EE
15.7N 147.8E

PGTU
PGTW
PGTIJ
PGTIJ
PGTLI
PGTLI15.7N 147.6S

15.8N 146.SE
16.3N 14S.7E
15.9N 147.BE
15.4N 14S.7E
15.2N 145.8E

Gt’t5
GttS
NOR97
GttS
GMS

m.5/3.5 /D1. EizMHRS Gffi

PGTW
PGTIJ
PGTw
PGTW
PGTLI

150431
158600
15B9EEI
151608
151716
152100
152100
160000
160419
160419
166600
160900
161200
16160B
161785
162242
170600
170308

15. IN 145,2E
15. ON 145.2E
14.7N 144.5E
14.8N 142. SE
13.9N 142.3E
14.2N M3.8E
13.8N 141.3E
13.7N 14B.7E
13.4N 139. EE

NORR7
Gffi
Gffi
GfU
NOf4R7

PGTW
PGTU
PGTW
PGllJ
PGTIJ

Gffi
Gt?S
G??i

T5. W5.O ml.54?5HRS NOI%27

PGTW
PGTIJ
PGTbJ
PG711

13.2N 139. lE
13.3N 13B.5E
13.5N 13B.2E
13.6N 137.7E
13.6N 136.6E
13.7N 136.2E
14.6N 135. EIE
14.5N 134.6E
14.5N 134.8E

T3.5a.5 NOFIR7
Gm
Gm
Gt!3

INIT OBS

[NIT OBS

PGTIJ
PGllJ
PGTW
PGNGF!3

NOFN17
T5. B6. B NoRri6

GI’t3
Gm

PGTIJ
RPI’K
PGT3J
PGTW
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PCN 5
PCN 5
Pcti 5
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 1
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
Pcti 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

FLT
LVL

15aBFT
?@Bm
70Bm
7eaml
70er8
7BBm
7B0m

T4.5/5 . B+/l& .5/Z6HRS33
34
35
36

170550
171208
171600
171B34

14.5N
15. ON
15.5N

133.2E
132. OE

PGTLI
PGTW
PGN
PGTLI
PGTw
PGTIJ
PGnJ
PGTIJ

130.9E
15.9N 131J.3E
15. BN 129.9E
15. BN 12E.7E
15. BN 127.4s
14.2N 127.3E

37 180000
180380
180900
101200
181S23

Gffi
Gfu

:E
NolaR7
NOFIR6
Gm

3B
39
40
41
42

T4, B/4.5 A,13.5a INRs

14.2N
14.eti
14.%N
13.SN
13.7N
13.9N

126.6E
126.8E
125.9E
125.3E
124.9E
124.3E
123.7E
123. lE
122.6E
121.6E

PGTIJ
RPt4(
PGN
PGTw
PGTw

192337 T4. B/4. E

T5. B/5, E ~1.B~4NRS

INIT OBS

INIT OBS

43
44
45
4s
47
4s
49
50
51
52

190000
190300
190600
19Ei90B

GPS
GNS
Gtls
Gm
GHS

PGTW
PGTLJ
PGTw
PGN
PGTIJ
PGTLJ

191208
1916B8
191s11
192108
200000

14.2N
13.4N
13.5N
13.-IN
13.6N

N09R7
Gm
Gm
GN3
Gm

121. lE
120.4E
119.7E
119.8E
118.4s

208308 13.7N
2B86E8 13. EIN
2B89EB 13.9N
28128B 13.9N
2@16EB ~

PGN
53
54
55
56

73.5/4.0 al.5/27NRs PGTW
PGTw
PGTw
PGTLI

GMS
GI?3
Gf’t5
Gt!S
Gffi

14.2N
14.6N
15.2N
14.8N
16. IN

117.7E
116. SE
115.6E
116.8E

57
58

:59
60
61
62
63
64
65
6G

202100
210000
21003[
210600

PGTLI
PGTC4
RPfu
PGTw
RPM

* T4. @/4.8
T2.5/3.5 /lJJ1.E/24HRS

NOFV16
GtLS
No$M7
Gm
Gt?3

113.3E
15.9N 113.2E
16.2N 112. SE
16.2N 112.5E
16.9N 111.7E

210644
210900
211208
211600
212100

PGTLI
PGTw
PGTIJ
PGTw
PGTW
PGTw

Gt16
Gffi
Gffi
Gm

R

17.lN
17.9N
IS.9N
19.9N
2e.5N
21.2N

110.2E
le9.3E
109. OE
109.3E
109.4s
IIB.2E

220300
67 220900
6EI 2216BB
6S 221898
70 222 lee

T1.5z?.5 ml. E~lNRS

PGTw
PGTw
PGTW

FIx TIt’E
NO. (2)

FIX
POSITION

7eBm OBS
HGT mLP

mX-SFC-lJ6D
VEL%RG~NG

EYE TEt’F [C)
DUT/ IN/ DPiSST

f6N
NO.

2
3
3
4
4
5
6
7
7
s
e
9
9
10
lB
10
11
12
14

mX-FLT-L%L-LND llCCRY EYE ORIEN-
D lR/%SLmRG/RNG NilV/l’El Si~E D19VTFITION

llB 36 BIB 3E 5 301 132345
2 141544
3 142135
4 15e71a
5 15898s
6 152117
7 16LiB39
B 161938

15.6N 14S.6E
15.7N 147.SE
15.4N M6. BE
14.7N 145. EE
14.4N 144.5E
13.SN 141.3E
13.3N 13S.3E
14.2N 135. eE

3029
3882
2927
2916
273B
2730

10B6
992

35 elo 38 +23 +23 +23 32
+Ie +15 + 9
+9+16+9
+le +17 + e
+12 +15 +11
+12 +21 + 9
+13 +21 + e

+6+23+4
+IB +17 + 6
+11 +17 + 7

+14 +IB +18
+15 + 9

+13 +15 +Ie
+ 9 +14 +!6
+13 +lB +lB

+15 +lE
+12 +12 +1]

868 39 B2B 30 lB 5 ELLIPTICAL 25 15 E9E
14a 36 em 78 10 2 CIRCULIIR 30
178 67 EBB 10 5 3 CIRCUL9R 25
34G 74238 25 5 3 CIRCUL8R 26
036 97 290 28 5 3 ClRCULRR 28
EIEa 92 350 38 16 3 CIRCULRR 2a
a3a 141 3aa la 5 2 CIRCULFIR Z@
bts 87 13a 15 5 3 ELLIPTICIJL 38 15 a9a
13B 79 E2E 27 3 3 CIRCULFIR 3a
2B8 52 13a 15 18 6 ELL IPTICRL 48 30 a5a
a6a ss 318 m IE 2

50 e96 la
45 31a 20

Iae lza 121
6a esa 2a

979
957
956

78arm
7aam
7eLT31
7aatm
7aem
7aam

2B3B
2937
2952
29B2
296a

9 16215B
18 17B631
I1 17Ba45
12 1719e4
13 172201

14.3N 135. aE
14.6N 133. lE
14.7N 132.5E
15.2N 13a.2E
15. oN 13a. aE
14.6N 12e.8E
14.6N 127.5E
14.3N 127.5E
[3.aN 126.4s
13.6N 124.7E
15.3N 114. aE

979
9a6
986
985

ma 13a 15
5B 36E 7
3a 22a 30

2967
29a6
29B9
2982
2914

9B4
9a6

3a 83a 60 15a 56 Bla 6a 5 2
126 56 B3a 35 6 3 ELLIPTICAL 3B 15 BIE
aaa 57 B+3 3a la 4 ELL IPTICRL 4a 2e e9a
lee 52 13E 45 17 5 ELLIPTICRL 48 2B Iaa
iak3 a2 ma 15 5 2 C[RCULtlR 20
a66 7B 33a 2a 2 3 CIRCULllR 2a
15a 27 a9a 60 5 3

14 1BB925 70am
7Emrm
7a0m
7aem
7a0m
7aam

15 lB12a6
16 lat4ai
17 182158
m 19ae3e

* 19 21E249

9a7
976
974

1012

7a em 15
75 elB 15
3a 33a 2a

2aB6
3136

FIX Ttm
NO. (z)

FIX EYS EYE
SH13PE DII.WI

R9DOa-CODE
9SLQR TDDFF

2@621 52414

COI?ENTS
R13D12R

POSITION
s l-r’s

W NO.PDSiTION mDbR RCCRY

GOOD
GOOD

1
2
3

150135
15a21a
v3a235
15a31a
15a335
i5041a
150435
150510

15. IN 145.aE
15.8N 145. EE
15. BN 144.aE
15. BN 144.aE
14.9N 144.7E
14.9N 14S.5E
14.8N 145.3E
14.8N 145.2E
14. aN 145.2E
14.7N 145.aE
14.6N 144.9E
14.5N 144. aE
14.4N 144.SE
14.3N 144.6E
14.2N 144.5E
14.2N 144.4S
14.2N 144.2E
14, IN 144.2E
14.lN 144.2E
14. IN 144. aE
14.aN 143.9E
14. IN 144. EIE
14.lN 143. BE
15.ON 143.6E
14. aN 143.4s
14.6N 143.2E
14. aN 143. IE
14. ON 143. aE

LRND
LRND

CIRCULftR
ELLIPTICAL
ELLIPTICAL
ELLIPTICFiL
CIRCULRR
ClRCULSR
ELLIPT[C9L
CIRCULIIR

35 OPEN N 13.6N 144.9E
OPEN IJ 13.6N 144.9E
OPEN S 13.6N 144.9E
OPEN S 13.6N 144.9E
OPEN SE 13. SN 144.9E
OPEN ENE 13.6N 144.9E

9121B
9121S
9121B
9121a
91218
9121a

LFIND
LFIND
LFIND
LRND
LRND
LRND

GOOD
GOOD
GOOD
GOOD
GOOD
GOOD

32
32
3a
30
3a
2B
2a
2a
2a
22
20
18
la
19
19
17
17
17

16
17
15
12
15
16
16
15
14
16
22
19

4
5
6
7
a OPEN N

OPEN W
OPEN S
OPEN E RND N
OPEN NLLI

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
!3.6N
13.6N
13.6N

144.9E
144.9E
144.9E
,~.~~
144.9E
144.9E
144.9E
144.9E
144.9E
144. SE
144.9E
144.9E
144.9E
144.9E
M4.9E
144.9E
144.9E
144.9E
144. SE
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
124.3E

91218
91Z1B
91218
9121a
91zla
9121a
9121B
91218
9121B
9121B
91218
9121B
9121B
9121B
91218

150535
15a6ja
150635
15a735
lswla

LRND
LRND
LRND
LRND
LRND

GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOO
GOOD
GOOD
GOOD
GOOD
GoOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
~

ELLIPTICFIL
ELLIPTICAL
CIRCULfiR
ELLIPTICf+L
ELLIPTICIIL
ELLIPTICtlL
CIRCULfiR
ELLIPTICflL
ELLIPT1C9L
ELLIPTICOL

14

;:
17
la
19
20
21
22
23

150835
lsa9fa
150935
151010
151035

LFINO
LRND
LRiiD
L9ND
LIIND
LRND
LRND
LflND
L$IND
LIIND
LflND
LflND
LfiND
LOND
L$lND
LRND
LF)ND
LFINO
LIIND
LRND
LRND
LQND

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N

]51]la
151135
islzla
151235
15131a

ELLIPTICIIL
ELLIPTICRL
CIRCIJMR
ELLIPTICFIL
CIRCUL9R
CIRCULFIR
CIRCULFIR
CIRCUMR
CIRCUL9R
ELLIPTICFIL
CIRCUL9R
CIRCULRR
CIRCUL!JR
ELL IPT IC17L
ELLIPTICI?L

9121B
91212!
9121B
912ia
9121B
91zla

24 151335
15141a
151435
i5151a
151535
ls161a

25
26
27
2a
29

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
14. ON

9121B
91218
91219
9121a
9[2ia

13.9N 142. BE
13.9N 142.7E
13. aN 142.5E
13. aN 142.2E
13. aN 142. aE
13. aN 141.6E

30 151635
31 1517ia
32 151735
33 15]a35
34 151935
35 190360

91zla
9121a
9s447

RPRNT CI EYE
13.7N 125.3E
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36
37
38
39

41
42
43
44
45
46
47
48

i9B430 13.6N 125. lE LAND
19E580 13.6N 125. EE L9ND
190600 13.6N 124. EIE LfiND
19063E 13.6N 124.7E LRND
198700
198738
198880
190830
191000

13.6N
13.6N
13.7N
13. ?tl
13.7N

124,7E
124.6E
124.6E
124.5E
124.4E

LFIND
LRND
LRND
L9ND
LfiND

191136 13.7N 124. BE LeND
191288 13.6N 123.9E L12ND
19140E 13,4N 123.5E LRtlD
2E87EEi 13. EIN 126. EE LllND
2E14BEI 14. IN 1113. lE LQND
2E15EE 14.lN 118.aE LRND

2E620 42607
1E52B 426B6
11630 42611
1163E 42618
1 [636 42782
11638 42702
6a63E 42se6
10640 427B6
18536 42708
20221 42720
26221 42715
35/6E 42=8
55/ 1/ /////
1825/ 5271!3
lE127/ 52706

EYE EL

EYE SEH[ Ct
EYE Cl OPEN NE
EYE C1 OPEN NE
EYE Cl OPEN W
EYE SEMI CI OPEN N

14. EN 124.3E
14. @N 124.3E
14. ON 124.3E
14. ON 124.3E
14. ON 124.3E
14. EN 124.3E
14. EN 124,3E
14. BN 124.3E
14.8N 124.3E
14.8N 124.3E
14, EN 124.3E
14. EN 124.3E
14, EN 12R.2E
16.3N 12E.6E
16.3N 12EI.6E

98447
9s447
98447
98447
98447
9s447
9EM47
98447
98447
9e447
90447
98447
98426
98321
98321

NOTICE - THE W5TERISKS (*) !ND ICWE F!= UNREPRS5ENTRT1VE MD NOT USED FOR BEST TRACK PURPOSES.
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BEST TRWK LWRN1H6
ERRORS

mflRflR POSIT LUND POSIT LUND DST WIND
1117182 11.1 154. B 25 0.8 0.0 E. -B. e.
1119002 11.2 153.4 25 8.0 a.0 8. -o, e.
1118B6Z 11.3 152.2 25 0.0 e.e e. -0. 0.
llle12Z 11.6 151.3 25 0.8 E.e e. -8. B.
lllelsrz 12.2 15E.4 30 0.8 8.8 e. -0. B,
1119882 12.9 149.2 30 13.1 149.3 3E. 13. B.
1119062 13.4 147. E 35 13.2 14s.1 35. 21. B.
1119122 13.7 14S. B 35 13.7 14S.9 45. 6, liJ.
1119182 13. B 145.6 4S 13.9 145.7 5E. 8. lB.
l12@e8z 13.9 144.7 4s 13.9 144.7 45. e. 5.
112EB6Z 13.9 143.9 se 13.8 144.0 se. 8. a,
1120122 13.9 142.6 55 13.9 142.B 55. 12. B,
l12Ei18Z 13. e 141.5 65 13.9 141. B 6fi. la. -5,

SUPER lWHBON IRm
BEST TRfiCK DRTFI

24 HDOR FOREC9ST
ERRORS

POSIT WIND DST WIND
0.0 B.EI B. -B. B.

4S HOUR FORECR5T
ERRORS

POSIT WIND DST WIND
B.B @.0 0. -0. B.

72 HOUR FORECt3ST,

POSIT WIND DST WIND
0.6 B.@ B. -e. e.

E,e B.e 8. -e. 8.
E.e B.@ e. -e. 8.
0.0 0,0 0. -E. a.
0.8 0.0 0. -0. 0.

14.0 145. s 55. 53. 15.
13.9 143. B 68. B. 18.

B.e a.e a. -e. 8.
0.0 8.% 8. -El. 8,
%.0 0.0 B. -0. 0.
8.E R.B B. -e. 6.

14.2 141.9 70. 96. ET.
12.2 139.3 75. 96. -5.

B.E B.E
8.0 0.0
0.$3 0.0
0.8 0.0

13.4 136.2
11.2 133.9

E. -El. e.
B. -0. 0.
B. -B. 0.
B. -B. B.

80. 24. -45.
ES. r22. -45.

14,2 142.5 65.
14.2 141.3 78.
13.3 140.3 7B.
13.3 14B. B 75.
13,6 137.4 BE.
13.5 137.2 BO.

19. le.
27. 5.
30. e.
55. -5.
47. -15.

13.4 137. B 75. 29. -20.
14.2 136.4 BE, 47. -30.
12.9 134.4 BS. 89. -4B.
13.8 134.8 es. 21. -4s.
13.1 131.3 ES. 89. -5e.
13.0 131.1 75. 19. -55.

12,7 131.7
14,2 13B.6
13.8 126.3
12.9 12B. B
13.0 125.3

85. 64, -SE.
es, 96. -45.
95. 72. -25.
95. 13. -2B.
50. 4s. -6B.

19.-3ZI.
12. -6.
31. -45.
26. -3B.
71. -5.
El. 15.
98. 25.

13.E 124.9 55. 62. -50.
1121032 13. e 140.3 78 13.8 140.5 65. 124 -5.
1121862 13. B 139.2 Be 13.8 139.2 75. 8. -5.
1121122 13.7 138.2 95 13.8 !3S.6 S5. 13. -10.
I1211BZ 13. B 137. I 118 13.8 137.8 IEE. 6. -18.
1122(IBZ 13.5 135. e 125 13.5 135. s 115. 0. -10.
1122862 13.2 134.3 13E 13.4 134.4 125. 13.

13.5 136.0 SE.
13. B 134. s 85.
13. B 133.2 1B5.
13.2 132.3 125.
13.2 136.8 135.
13.3 129.4 la.

12.9 129.6 7B. 21. -56. 12.9 !23.8 55. IB4.-40.
11.E 129.6 75. 121.-48. 12.1 123.7 55. 215. -3Ei,
12.I 12s.1 1B5. 134. -5. 12.1 122.9 75. 276. 12!.
12.8 127.2115. 167. lB. 13.2 122.0 85. 25S. 30.
14.B 126.0128. 155. 25. 1S.6 128.8 9E. 168. 40.
14.4 124.8125. 170. 4@. 16.1 12E.B 75. 167. 38.-5.

-5.
5.

15.
10.
15.
10.
10.
10.
10.
10.
5.
5.
0.
5.
5.
B.
0.

-5.
-5.

1122122 12. B 132.8 135 12.8 132.8 130.
12.7 131.2 130 12.6 131.2 135.
12.7 129.5 128 12.6 129.8 135.
12. B 127.6 115 12.8 lZB. B 125.
13.2 126.1 lle 13.E 126.3 125.
14. EI 124.6 IB5 13.9 124.6 115.

a.
6.
10.
12.
17,
6.

13.0 126.4 138. 21. 28. 14.4 122.2 100. 141.
E5. 129.
SE. BE.
65. 38.
65. ?5.
6a. lBE.

35.
30.
30.
20.
28.
20.
20.
15.
18.

-::
El.
B.
0.
B.
0.
El.
B.
0.

17.5 119.3
19.8 119.6
2E.8 119. B
22.2 IIB. B
22.7 1$9. E
24.8 128.8

78. IIB.
65. 6s.
65. 79.
65. 184.
45. 226.
40. 24s.

25.
25.
25.
25.
10.
5.
5.
0.
B.
0.
0.
B.
0.
0.
El.
0.
0.
8.
0.

11221s2
1123B8z
1123E6Z
1123122
11231EZ
1124sez
I i24S6Z
1124122
11241S2

13.1 125.E125. 59. 20. 15.2 121.1
13.4 123.B 12e. 75. 25. 16.6 128.1
14.6 122.3 BO. 45. -5. IB.E 119.2
15.0 121.6 45. 91. -28. 18.4 119.1
16.7 119.B 70. 13. 15. 2Ei.71u3.B

14.6 123.4 95 14.8 122.91e5. 31.
15.3 122.e es 1s.3 122.0 95. B.
16.1 126.5 65 16.0 120.7 75. 13.
16.9 119.7 55 17.0 119.5 65. 13.

24.

17.7 116.8 70. 24. 28.
17.7 llB.4 65. 7EI. 28.
2a.2 117.B 55. 127. 18.
21.3 117.B 55. 164. 15.
22.2 118.1 5B. 1B6. 18.

21.5 117.8
21.4 116.9
25.1 1213.3
26.2 122.8
27.5 124.8

6E. 192.
55. 29E.
45. 21B.
35. 215.
38. 238.

25.E 119.6 40. 327.
8. -E .
8. -0.
B. -0.
B. -0.
B. -0.
B. -e.
B. -0.
e. -e.
B. -0.
6. -B.
B. -0.
B. -B.

0.8
0.0
0.0
0.0
0.8
0.0
O.e
0.0
0.0
B.B
0.0
0.0

B.E
0.0
0.0
0.0
0.0
0.0
8.0
B.B
0.0
e.e
a.o
8.0

1125EEZ
1125E6Z
1125122
112515Z
1126ESIZ

17.8 119.2 58 17.9 118.B
18.5 119.3 45 19.5 llB.7
19.4 119.9 45 19.7 119.9
28.2 128.S 40 20.2 120.4
21.0 121.2 40 21.2 121.5

55.
5E. 69.
45. 16.
45. 6.
45. 21,

24.9 12B. I 40. 215. E.
23.4 124.2 35. 74. 0.
24.8 126.5 35. 15EI. 8.
26. B 13!3.3 30. 312. -5.

0.0 0.0 0. -B. 0.
E1.e B.B e. -B. E.
0.EI 0.0 B. -E. B.
e.E B.8 0. -o. e.

B.E 0.8
E.@ B.8
O.e O.@
B.E e.a
0,8 0.8

B. -S.
0. -0.
0. -0.
e. -8.
e. -a.
e. -a.
El. -a.
e. -e.

!126e6Z 21.B 122.1 4E 22.7 123.1 4S. 77.
1126122 22.7 123.1 35 23.2 123. B 35. 49.
11261Bz 23.2 124.2 35 23.7 124. S 38. 44.
li27@BZ 23.9 125.5 35 24. B 126.2 30. 39,

E.8 B.E
E1.e e.e
0.8 B.E

$3LL FOREC9ST5 TYPNDONS WI ILE OVER 35 KTS
kRNG 24-HR 4S-HR 72-HR liRNG 24-HR 4S-HR 72-HR

(IVG FORECf+ST Pm IT ERROR 1S. 76. 11s. 141. lB. 76. 118. 141.
W% RIGHT RHGLE ERROR le. 55. 66. 77. 9. 55. 66. 77.
FM INTENS Ill’ IWIGNINDE ERROR 6. 15. 25. 30. 6. 15. 25. 38.
RV6 INTENStlY BIt)S 2. 1. -3. -9. 2. 1. -3. -9.
NIJmER OF FORECRSTS 33 29 25 21 32 29 25 21

DISTRNCE TRRVELED SY TROP[C(N. CYCLONE IS 2732. NM

FlVER13GESPEED OF TROPlCRL CYCLONS

FICCRY

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
FtN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1

1s 12. KNOTS

SUPER TYPHOON IRMR
FIX POSITIONS FOR CYCLONE NO. 26

SRTELL ITS F lXES

FIx TIIE
NO. (Z)

FIX
POSITION srrDVDR8K CODE S61ELLITE col?mrr5

*1 171s34
* 2 lBB6eB
* 3 1EIB9BB
* 4 ie12BE
* 5 181641
x 6 le2156

7 19eees7
8 19B3ee
9 198600
m 19e9eo
II 19i2e8
12 191688

11.GN 153.9E
14. IN 151 .7E T1.5/l.5

NOflR7
GI?3 [NIT 0B5

PGN
PGTW
PGTW14.2N 151 .6E

13.7N 150.lE
13.7N 149.9E
13. @N 149.lE
13. EIN 14S.4S

GItE
Gffi
NOfWi7
Nom6

173.B=. E /D1.5/IBHRS GI’?E

PGTW
PGTW
PGTW
PGTw
PGN
PGTWGRS

Gm
Gffi
Gf?S
NOfIR7

PGIu
PGTIJ
PGTW
PGTW
PGTLJ
PGTLI

13 191629
14 192100
15 192132
16 2BBEOB
17 28B3Ew
1s 2oB9m

13.7N 145.5E
13.7N 144.9E
13.7N 144.9E
14. BN 144.4S
13.9N 144.lE
14. BN 143.2E
13. BN 142.6E
14.BN 142.lE
14. BN 141.4S
14.2N 140. BE
13.7N 14D.2E
13. SN 139.3E

NofM6
Gtt3

13.5/3.5 ~B.5/27HRS Gtt3
Gffi

PGTJ
PGTLI
PGTIJ
PGTW
PGTLIE

21
22
23

Gffi
Gffi
NOfW-17
Gm
Gm

T4.5/4, 5 /D 1. W26HRS NOI?R7

PGlll
PGTW
PGlll
PGllJ
PGTLI
PGTLI

24
25
26
27
2B

210502
211200
211600
211747
212100
2280B0
22k13BE
220450
228908
221208

13.7N 13e.2E
13.SN 137.4s
13.8N 137.2E
13.5N 136.6E
13.5N 135.9E
13.4N 135. EE
13.3N 134.3E
13. lN 133,6E
12.BN 132. BE

Gffi
Gli3
N0997
Gm

PGTw
PGTLI
PGTW
PGTW

Gm
Gffi

T6.5K.5 /D2. Bfi4HRS NOW17
Gm

PGTIJ
PGTLI
PGTLJ
PGTIJ

Gffi
Gffi34 221600

35 221EIEW
36 222186

12.7N 131.7E
12.7N 131.3E
12.SN 13B.5E

Gf!6
GNS

PGTW
PGTW
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37 7?n~~n 12. EIN 129.5E PCN 1
PCN 1
PCN 1
Pcti 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 3
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 4
PCN 5
Pctl 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PcN 5
PCN 5

FLT
LVL

i5eeFT
7e0m
7eBm
?Eimm
?Oem
70Enm
70ans

Gffi PGTW
PGTW
PGN

------
;d 2303E0
39 23E621
40 2309Ea

12;9N
12.9N

128.6E
127.7E
127. BE
126. lE
125. FJE
124.5E
123.7E
123.4E
123.2E
122.6E
121.9E
121.3[
120.13E
120.OE
119.6E
119.2E
119.2E
119. lE

G&
T6 . 5/6 .5-/S2. B/26HRS N09f)7

6ns
Gt5

13. IN
13.3N
13.9N
14. ON
14.3N

PGTLI
41 2312EB
42 23168B
43 2318EB
44 2321EE
45 23232I

PGTW
PGTw
PGTW
PGTu
RPM

Gft3
G!?S
GI?5
NoRf16
Gm

14.4H
14.5N
14.7N
15.2N
15.7N

46
47
4s
49
50
51
52
53
54
55
56
57
58

* 59
60
61
62

* 63
64
65
66
67
6B
69
7a

FIX
No.

1
2
3

*4
5
6

1
9

10
11
12

* 13
14
1s
16
17
la

FIX
NO.

*1
2
3
4

*S
6
7
a
9

10

;;
13
14

{:
17
18
19
2B
21
22
23
24
25
26
27
se
29
30
31
32
33
34
35

240000
240308
243689
240900
241280
241680
241808
241854
242100
250000
250300
250557
251137
251208
251B42
252180
260080
260016
260300
260545
261600
261831
262100
262352
270800

TlliE
(z)

190057
19B3B3
198656
198s55
191212
191906
192129
202254
210908
212242
220842
222126
230655
242112
250915
251319
252130
268918

Tlm
(z)

191010
191035
191110
191135
191210
191435
19151e
191535
191610
191635
191735
191ele
191035
191935
192010
192035
192110
192135
192210
192235
192335
280010
280035
200110
200135
200210
200235
200335
200510
200535
200618
28L1718
208935
201035

PGTW
PGN
PGTIJ
PGN
PGTW
PGTLJ

T5. Ev5.5 AJ1.5/24HRs j~I17
Gf4s
GIIS
Gf6
GtlS
NOf107

16.2N
16.9N
17.IN
17.4N
17.6N
lEI.4N

PGTLI
PGTIJ
PGTLI
PGTIJ
PGN
PGN

Gffi

~.5/4. B 41.5L24HRS j~Fj7
Nol%a6

19. E!N 119.4S
19.3N 119.6E
19.8N 119. eE
2B.8N 12E.6E
2B.8N 12B.9E
21.3N 121S.BE
21.6N 121.7E
22.lN 121. SS
22.lN 122.3E
22.4N 122.7E
Z3.2N 124.3E
23.3N 124.8E
23.6N 125.7E
23.7N 126.3E

RPtU
GP?3
NORR7
Gt?i
GM6

T2.5f7.5 NOIW36

PGTw
PGN
PGTW
PGTW

INIT OBS RPt’K

73 .8x3.5 /w.5/24NRS i~w7
GMS
Noi397

PGTW
PGTW
PGTLI
PGTw

GHS
72a/2.5-Asl.5/24HRsNow16

PGTLI
RPMC
PGTbl23.9N 125.F GttS

I?IRCR9FT F IXSS

72iEtE 08S mX-SFC-LND I%IX-FLT-LW-LMD tlCCRY
HGT ffiLP %H-/BRG/T?NG OIR-LMR6ASNG NRV/?lET

Et%
SHRPE

CIRCULBR
CIRCIJLRR
CIRCULf)R
CIRCULIIR
CIRCULFJR
C[RCUL9R
C[RCULRR
CIRCULtlR

EVS ORIEN- EYE TEm (Cl
DIBWTIITION OUT/ IN/ OP/SST

f’!m
NO.

1

;

;
3
3
5
6

1:
11
lZ
14
15

58
55
25
36
5 18
52

1: 12
52
52

10 3
52

10 3
45
55
55
3 10
47

13.EN
13.6N

149. lE
142.7E

laa3
1803

100%

4% 220
220
010
04s
190
170

40 138
168
2s0
32%
la
090

60
30
60
90
13s!
30

+25 +25 2S
+11 +9

●1B +Ie

+11 +12 +12
+11 +13 +9
+11 +17 +11
+t6 +15 +13
+14 +2B + 9
+12 +1s +14
+13 +2B +16
+14 +16 +15

+12 +Ie
+13 +15 +IE

3087
3047
3062
3860
3008
3e18

15
35

19
40
40
45
44

13.5N 147.7E
13.5N 147.6E
13.9N 14. BE
13.8N 145.6E
13.8N 14S.2E

25
20
4%
20
20
2B
20
20

993
968
951

905

35
65

34%
260

20
7

42
84

lE
112
111

270
090
lee
%4%
290
350

20
IS
15
10
30

13. SN
13. SN
13.4N
12.9N
12.6N
12.7N
17.5N

140.6E
13S.8E
136.2E
133.7E
130.5E
128.3E

7EIEm 2631
7BOm 2670
7e0tm
?aerm 2242
7@Em 233S
7eata 2408
7Eam 2971
7L121m 2998
7@EIm 3082
78BtE 3B12
7EBrEl 3Ba9

170
170
17B
04%
120

13%
lee
lee

040
6s0
350

10
25
20 4s

922 lE@ elB 15 67B 122 OSB 15
9s8 8BB 31 34% 6E
909 35 27B 4E 119 43 BIB 140

198 4S e6B 26
992 40 1B8 35 21E 43 %s0 943

11s.4s
119. SE
120.6E
121. lE
122.5E

IS.9N
19.8N
28 .8N
22 .4N

+12 +13 +11
+12 +12
+11 +1]

15
16
17995 15E 44 e7e 60

RRDRR FIXES

FIx EYE EYE RODOB-CODE
SHFIPE DIRtl RSIARR TDDFF COPSZNTE

RflDRR
POSITION

Srrs
&m No.

91218
91Z18
9121S
91210
91218
9121E
912iE
91218
91210
91218
91218
9121s
912ie
9121e
912ie
9121e
9121e
91218
9121E
9121E
9121B
9121B
9121s
9121e
9izle
9121B
9121e
s121e
9121e
9i21e
9121e
9121e
9121e
9121e
91218
s121e
SW-47
9E44?
98447
9e447

ms ITIDN RRD!-IR 9CCRY

14. tlN
14. ON
14.E!N
14.6N
!4.2N
14.21N
14.ON
14.9N

146.9E
14S.9E
146.9E
14S.9E
14s.eE
MS.2E
146.RE
145.eE

L12ND
LRND
LFIND
LRND
LRND
LI%ID
LRND
LilND
LllND
LRND
LllND
LilND
LIIND
LRND
LeND
LRNO
L9ND
LRND
LflND
LIIND
LRNO
LRNO
LRND
L(WD

FRIR
FRIR
FAIR
POOR
POOR
FfllR
FIIIR

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E

25
24
24
22
22
38
3e
2e
22
24
Ie

OPEN N RND SiE
OPEN S-SW RND NIJ-N
OPENINGS RLODS

CIRCULRR
CIRCULf)R
CIRCULM/
CIRCUL13R
CIRCIR.RR

13.6N 144.9E
13.6N 144. SE
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144. SE
13,6N 144.9E

ELLIPTICRL
ELLIPTICAL
CIRCULRR
CIRCULRR
CIRCULaR
CIRCULRR

14.eN 145. eE
13.9N 145.7E
13.9N 145.7E
13.9N 145.5E
13.9N 145.5E
13.9N 145.4s

Ff31R
F91R
FRIR
FRIR
FRIR
Ffi lR
FIIIR
GOOD
FR IR
GoOD
GOOD

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13,6N 144<SE
13.6N 144.9E
13.6N 144.9E

CIRCULRR
CIRCULRR
CIRCULRR
ELLIPTICAL
CIRCULRR

22
22

;:
7
12
10
17
16
13

14

te
Se
2e

13.9N 145.4s
14.eN 145.42
13. EN 145.lE
13. EN 145.2E
13.9N 145. lE

SECNDRY CNTR 13 .9N 145. ZE 13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144. SE

CIRCULRR
CIRCULRR
CIRCULRR
CIRCULm
CCRCULRR

13.9N
14. EN
13.9N
13.9N
13. eN
13. eN
13.7N
13. eN
13.7N
13.SN

145. lE
144. eE
144.6E
144.5E
144.3E

GoOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
Fll IR
POOR
GOOO
GOOO
F91R
POOR
FfIIR
POOR
POOR
POOR

OPEN NW
OPEN N TOPS IN LMLL CLD S00

OPEN SW-NIJ-N

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N !44.9E
13.6N 144.9E

144.3E
144.3E
144.2E
144.2E
144. lE

LRtlD
LRND
LeND
LI?ND
LRND

CIRCULRR

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E

CIRCULRR
CIRCUL@R
ELLIPTICIlL

13.EN 144.lE LRND
13.9N 143.9E LRND
14. IN 143.6E LRND
14.EN 143.2E L$IND
13.9N 143. %E LRNO

OPEN N

ELLIPTICAL OPEN NW SECNDRY CNTR 14N 143 .3S 13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
14.EN 124.3E
14.EN 124.3E
14. EIN 124.3E
14. EtN 124.3E

2elile
36 201135
37 2317e8
3e 23173e
39 231eee
4s 23 le3e

13.9N 142. BE
13.9N 142.7E
13.7N 125.2E
13.EN 124.9E
14.%N 1Z4.7E
14.eN 1Z4.4E

L17ND
L8ND
LfiNO
L9N0

ERSTERN SEIIIC IRCLS VSEL ONLY
212ee426ee
1133043ete
I134e43ele
I134e427te

L$lND
LfINO
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41
42
43
44
45
46
47
4s
49
50
51
52
53
54

240000
24E103a
242! 100
24D13B
240200
248230
240400
240600
240730
248808
24EB30
241080
24 12E0
241330

14.5N
14.6N
14.6N
14.7ti
14.8N
14.!3N
15.IN
15.2N
15.5N
15.6N
15. ?N
15.9N
16.2N
16.4N

55 24133!3 16.3N
56 241438 16.7N
57 241E30 17. EN
5E 242BEa 17.3N
59 242108 17.5N

123.5E
123.5E
123,4E
123.3E
123.2E
123. lE
122.7E
122.3E
121.BE
121.7E
121.6E
121.lE
120.42

?0 . 2E
19.9E
20. BE
19.3E

LFIND
LRND
LRND
L12ND
LAWD
LIIND
LflND
L9ND
L9ND
LFIND
LiiND
LRND
LRND
LflND
LIIND
LRND
LQND

4//// 3////
line/ 4////
leel/ 4////
tB7e/ 43eaB
lB71/ 43805
1078/ 436EB
1B7137 438E6
16S1/ 429E14
1862/ 43211
1862/ 43211
1861/ 429E!9
1861/ 5312B
2E21142818
lE8B/429a6
2E21142818
4////5////
4////43625

6B 242130 17.6N
61 2422EB 17.6N

* 62 24223B 17.6N
63 24230B 17. 7N
64 2SBBE0 17. EN 119 .2E LIIND
65 250E3Ei 18. BN 119 .2E L9ND
66 25 F22!3E IS.4N 119.2E L9ND
67 2521OB 28.7N 121. IE LOND

19.4E L8ND 4//// 4om@
19.4S L13ND 4//// 53614
19.3E L(JND 4//// 43104
19.2E L9ND
19.2E LFIND

108// 43284
108// 4////

19. 3E LRND 118// 43694
1 18// 433E17
1 18// 436E18
1lEJ// 436Ei13
6//// 5////

6EI 252208 2E . EN 121 .!3E LRND 6//// 5////
69 262108 23.5N 125.EIE Li?ND 55//2 /////
7+3 2622@EI 23. 5N 125.42 LRND 55/12 59927

EYE 50 PCT Cl OPEN SE
EYE 90 PCT Cl OPEN SE
EYE lBB PCT Cl
EYE 108 PCT C1
EYE lEE PCT CI
EYE 10E PCT Ct
EYE CI OPEN N EYEIJJ?LL 16Nt’i
EYE 1%0 PCT El
EYE C[
EYE Cl
EYE CI OPEN E Dlfl 9NM

EY2 EL MIJ 8X15 NE/SW
EYE EL I’WJ 12XIS NE/EW

16.3N 12C3.6E 99321
16.3ti 12B.6E 9S321
16.3N 12B.6E 98321
16,3N 12EI,6E 9S321
16.3N 120.6E 90321
16.3N 128.6E 9E1321
16.3N 1213.6E 9B321
16,3N 12E.6E 9B321
16.3N 12E.6E 98321
16.3N 12Ei.6E 98321
16.3N 12E.6E
16.3N 128.6E
14. BN 12E4.2E
16.3N 120.6E
14.8N 12B.2E
16.3N 12B.6E

9S321
98321
9S426
98321
9E1426
98321

16.3N 120.6E 9E321
16.3N 12L!.6E 98321
16.3N 12E.6E 98321
16.3N 12E.6E 9S321
16.3N 12E.6E
16.3N 128.6E
16.3N 12SI.6E
16.3N 12E.6c
16.3N 128.6E
16.3N 12L3.6E
22.6N 12E. 3E
22.6N 12!3.3E
24.3N 124.2E
24.3N 124.2E

9S32 I
9S32 I
9B321
9532 I
9832 I
99321
4G744
4G744
47910
47918

NOTICE - THE WTER ISKS (*) lND lCIWE F IYJES UNREPRESENTfiTIVE 9N0 NOT USED FOR BEST TRRCK PURPOSES.
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TROPICllL STORM JEFF
BEST TRRCK DIITFI

72 HOUR FORECIIST,BEST TRIICK l,tlRN lt6G
FOVI-IRC

24 HOUR FDRECflST 4S HOUR FORECAST
ERRORS ERRORS

POSIT LUND DST WIND POSIT IJIND DsT WIND
0.8 B.B 0. -B. B. 0.8 0.0 0. ‘E. 0.

0.e 0.0 B. -8. 0.

POSIT WIND
0.0 B.E B.
B.E B.@ 6.
B.@ 0.8 e.

DST
-o.
-8.
-8.

wIND
0.
B.
0.

. . .. ..-
MWDWHR POSIT WIND POSIT WIND DST WIND
1121002 18.7 1S2.9 25 0,0 8<0 0. -0.
1121862 11.6 152.1 25 0.0 0.0 B. -B.
1121122 12.3 151.4 20 0.B B.@ B. -8.
11211BZ 12.8 158. s 20 B.@ O.B e. -e.
l122aez 13.5 15!3.1 28 B.@ a.zl a. -E.
1122E6Z 13.9 149.7 25 0.8 B.e 6. -E.
1122122 14.1 149.3 3e E.e FJ.B e. -B.

‘a.
8.
0.
0.
B.
a.
8,
8.
‘a.

10.
10.
5.

0.0 B.E
B.a 8.0
B.e B.e
0.0 0.0
0.0 0.0
B.@ E1.o

e. -E.
0. -B.
8. -B.
0. -B .
8. -E .
e. -B.

5:: 2;::
55. 267.
45. 233.
55. 193.
se. 119.
5R. ISB.
35. 13B.
40. 197.
45. 242.
46. 115.
B. -B.
8. -B.
0. -0.
0. -0.

0.
0.
a.
0.
0.
B.

B.B 0.0 B. -0. 0.
0.
B.
0.
0.
0.

3B .

0.0
0.0
O.@
0.8
0.0

8.8 e.
8.0 B.
0.0 B.
E1.e 0.
0.0 0.

-0.
-0.
-0.
-a.
-8.

E.E B.8
0.0 t3.O
B.e 8.8
B.B B.0
B.@ B.L3

13.4 139.1

B. -8. 0.
0. -0. 0.
B. -B. 0.
B. -B. 0.
B. -B. 0.

70. 728. 45.
11221BZ 14.8 14S.6 35 0.8 O.B B. -0.
1123802 13.9 14S.1 35 14.0 14S.1 35. 6.
1123062 13.8 14S.8 38 13.8 147.4 40. 35.
1123122 13.6 145.2 30 13.6 145.9 48. 41.
11231BZ 13.4 143.5 30 13.6 144.3 35. 52.
1124BBZ 13.2 141.7 35 13.2 142.2 40. 29.
1124862 13.3 139.6 35 13.2 140.5 4S. 41.
1124122 14.8 13S.1 35 13.7 137.9 45. 21.
11241BZ 14.7 136.4 35 14.5 137.4 35. 59.
1125882 15.1 134.7 35 15.0 136.8 35. 75.
112566Z 15.9 132.8 35 16.3 132.7 35. 25.
1125122 16.9 131.1 38 17.5 131.0 30. 36.
1125182 18.3 129.6 25 1S.8 129. e 25. 21.
1126882 28. B 12S.4 25 19.9 128,7 25. 18.

0,8 0.0
13.7 145.2
13.3 144.4
13.1 142.0
13.S 139.6
13.3 135.6

0.
20.
20.

%:
15.
15.

13.7
13.1
13.0
14.1
14.8

142.5
141.2
138.8
134.9
130.2

65.
65.
60,
65.
60.

459.
514.
4s1.
394.
327.

30.
30.
40.
35.
40.

e.
8.
0.
e.
B.
0.
8.
a.

13.0 137. B
0.0 0.0

0.0
::: 8.6
B.B 0.0

?0, 766. 5E1.
2.. -8. e.
0. -0. 0.
0. -0. 0.
B. -B. 0.
0. -0. e.
e. -e. e.
B. -0. e.
0. -B. El.
8. -B. e.
e. -El. El.
B. -E. 0.
e! -E. e.

5.
5.

10.
0.
B.
B.
B.
0.
0.
5.

13.2 134.2
15.7 133. e
16.5 132.5
17.2 131.5
28,4 129.4

8.6 e.e
0.0 0.0
0.0 0.0
@.E B.@

15.Ei 129.4 6B. 419.
0.8 0.0 B. -0.
0.6 0.0 El. -0.
E.B @.@ B. ‘B.
e.e 8.8 e. -a.
8.6 E.8 8. -a.

1::
20.
2B .

B.B 0.0
0.0 0.0
0.0 0.0
B.a 13.B
0,0 B.eEl.

B. 8.0 8.8 B, -B.
0. B.B 0.6 0. -8.
8. 8.8 @.B B. -8.

0.0 0.0
0.0 0.0
B.0 0.01126E6z 21.9 12E.1 2E 2].6 128.2 25. 8.

!-ILL FORECtlSTS
LRNG f14ii a-HR 72-HR

RVG FOREC17STPOSIT ERROR 33. 429. 74? .
F)VG R[GHT 9NGLE ERROR 13. 40. 71. 38.
RV6 INTENS IIV mGN ITUOE ERROR 4. 16. 34. 4S.
(h% lHTENSITY 819S 4. 16. 34. 42.
tlumER OF FORECeSTE 14 la 6 2

TYPHOONS L4+ILE OklSR 35 KT6
LRNG 2~-HR 45-HR 72-HR

0. . 0. 0.
e. e. 0. e.
8. e. 0. 0.
0. 0. 0. 0.
e e B e

D1ST9NCE TRIWELED BY TROPICRL CYCLONE 1S 1754. NM

IWERRGE SPEED OF TROPlCRL CYCLONE IS 14. KNOT3

—------ -—.- ----
IKUYILHL 5 IUKn JC,,

FIX POSITIONS FoR CYCLONE NO. 27

S9TELLITE FIXES

FIX TIFE
NO. (Z)

FIX
POSITION DWRflK CODE SFITELLITE CO=NT6 SITE9CCRY

T1 .9/1 .B Gt?2 INIT. 0SS
Gm
Gffi

T1.5/l .5 ~Et.5&?7HRS GI?6
Gffi

PGTW
PGTW
PGTU
PGTW
PGTW

1 2ee3Do
2 282180

7.9N
10.3N
10.5N
11.6N
13.3N
12.4N
13.5N

157 .5E
153. lE
152.8E

PCN 5
PCN 5
PCN 5
PCN 5

3 21 EEIBE
4 21E6eE
5 211268
6 21160B
7 2121B6
S 22@38E
9 221208

lB 221L30B
11 2221Em
12 23BBBB
13 23B3BB

152.2E F
151.5E PCN 5
150. IE PCN 5
150. BE PCH 5
15E.2E PCN 5

PGTW
PGTW
PG~
PGTW
PGTW
PGTW

GtiS
GH6

T1. Bz1.5 AAU.5=1HRS Gt’tE
GtlE
Gm
GtlS
GtlS

13.6N
14.4N
15. IN
14.4N
13.9N
13.9N
13. SN

149.5E
14G.2E
147.7E
147.8E
147.7E
147.6E

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTW
PGTW
PGN
PGTW
PGTW
PGN
PGN
PGTW
PGm
PGTW
PGTW
PGTIJ

Gm
T2.EW2.B ~1.8AZ6NRS NOI?R7

Gm
Gt?3
Gffi

14 23B439
15 23B6EB
16 23B9EB
17 231280
18 231680
19 231S90

13.8N 146.7E
13.6N 146.lE
13.7N 145.6E
13.9N !44.5E
14. IN 143.6E
14.8N 142. SE

PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCN 5

Gffi
Gt13
GNS2B 232 I@@

21 24BBEB
22 24D3EE
23 24D427
24 24B6BB
25 248908

GtlS
GM5

T3. B=.6 ~1.6~4HRS NOR97
Gm

13.2N
12.9N
13.2N
13.7N
14.9N
14.2N
14.5N
14.4N
14.71N
15.4N
15.7N

141. OE
14B.7E
139.9E
139.5E
13S.6E
137.2E

PCN 5
PCN 5
PCN 5
PCN 5
PcN 5
PCN 5

PGTW
PGTW
PGTW
PGTLJ
PGTW
PGTW
PGN
PGN
PGTIJ
PGTW

GMS
GMS26 2412BB

27 2416BB
28 241712
29 242100
36 25BE8B

Gft3
NO(IA7 uLCC 14. SN 135 .6E E= LLCC
Gm
Gm E% LLCC

136.2E
137.7E
136.3E
134.7E
133.4s

PCN 4
PCN 5
PCN 5
PCN 5
PCN 5

Gm
T2 .5~. 5 4!0. 5~4HRS NOf497

GttS

31 25 B3EIB
32 250557
33 25B9EB
34 251280
35 251843

16.3N 132.3E
16.7N 131.SE
16.9N 130.7E
17. BN 129.9E
ls.6N 129.7E
19.2N 129. BE
19. SN 12S.4S
2B.9N 127.9E
21.sN 12s. lE

PCN S
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
FtN 5
PCN 5

PGNGti6
NDIW17 PGTW

RODN
PGTU
PGTW

NORR7
GflS
Gm
GP?3

T1 .52.8 al .6AM-IRS NOR(17

36 251843
37 252 lEO
3S 26EBB8
39 26E3BB
4S 26B545

PGTU
PGTW
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FIX
NO.

TIllE
(z)

FIx
POSITION

70atm
HGT

FLT
LVL

OBS
tt3LP

ttW-SFC-LND
VELmRG/RNG

mX-FLT-Lkl-lAWD IICCRY
DIRA’EL~G/l?NG NRVfiT

EVE EYE ORIEN- EYE TSt+’ (C)
SHRPE DIQWTRTION OUTZ tN/ DP/SST

ffiN
NO.

1
2
3
3
4
4
5
5
7

21084s
212305
222242

12.BN
13.3N
13.9N
13. LIN
13. i3tl
13.2N
13 .6N
13.2N

152.EE
158.2E
14S.3E
148. OE
146.8E
14s.4s
142.9E
141. BE
134.7E

7e0r34 3109
3113

999 25 14B 6E
15 e.9B 5

lze 33 13B 38 lB 10
228 28 E9B 15 5 2
328 33 256 28 4 5
E4E4532E 18 53
2BB 27 lle 15 3 2
15D 23 e38 48 lE 38

+9+9
+9+11+9

+26 +25 2S
+26 +25 2S

#lE82
1000
999
999
1E84

lSiW3FT
lSOOFT
1500FT
7E01’B
7e0m
780rE
70L3m

35 250 26
40 328 20
3e lla 15
28 e3e -la

4 23B021
230651
230S11
232133
2323S3

5
6
7
B
9

+13 +12 + 8
+la +123B B36 6B

25 09Li 10
35 34D 35

128 36 878 6B 18 IE
B5E 39 34E 68 18 la
ma se 34s 35 5 1515.IN 3119

RfiD9R FIXES

RQD17R s ITS
POSITION LffJ NO.

13.6N 144. SE 91218

FIx TIPE FIX EYE EYE mDOB-CDDE
NO. (z) POSITION RROAR f)CCRY SH6PE DlFIII IISLQR TDDFF COITENTS

1 231635 13.7N M3.7E LIIND FFIIR

NOTICE - TNE fisTER ISKS (*) IND 1CRT6 F 1%SS UNREPRESENT(ITIVE FINO NOT USEO FOR BEST TR17cK PURPUSES.
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TYPHOON KIT
BEST TFMCK DRTIl

BEST TR9CK LSRNING 24 NOUR FORECRST 46 NOUR FORECRST
ERROJ3S

POSIT LUND DST LUND
B.B e.B B. -8. E.
B.@ 6.8 6. -a. B.
E.8 B.B 8. *. B.
EI.B 8.0 B. -8. 0.

72 NOUR FORECflST

Posm IJIND DST WIND
ERRORS

MJmrlflR POSIT IAIIND POSIT IAIIND DST WIND
12E9Baz 5.2 15B.4 15 8.0 6.0 e. -a. 8.
1269862 5.6 149.1 28 e.e 6.8 e. -8. B.
12R9122 6.0 147. B 20 8.0 B.0 E. -B. 0.

ERRORS
POSIT IJIND DST WIND

e.e 8.8 a. -B. e.
e.e e.e e. -e. e.
B.B B.B e. -B. e.

o.e e.e
e.e e.e
e.e B.B
e.e e.e

. ,.
0. -“.
B. -e.
B. -e.
e. -0.

“.

e.
e.
e.
e.

1289 lBZ 6.6 M6. e 2e o.e B.a e. -B. e.
czlemz 7.9 146.7 2F2 e.e e.e e. -e. e.
121ee6z 8.5 t47. e 25 e.e e.B e. -e. 0.
1210122 8.9 147.3 25 e.e e.e B. -e. e.
121E1BZ 9.3 147.7 25 e.e e.e B. -e. e.

e.e
e.e
a.e
e.e

1:::
14.5
14.4

e.B
e.B
0.e
B.0

13::!
134.3
134.5

B.
e.
B.

-e.
-e.
-B .
-e.
-0.

333.
422.
406.

e.
e.
8.
e.

-le.
-15.
-le.

i211eez
121 le6z
1211122
12111ez
1212Eez
121ze6z

9.B
le. z
te.4
ie.7
11.e
11.2

147.8
147.s
147.7
147.5
147.3
14?.1

30 0.0
IB.2
11.e
11.2
11.2
11.6
11.5
11.B
12.2
12.2
12.5
12.6

14?::
147.6
147.3
147.2
147. B
146. B

3::
45.
5B .
50.
5B .
50.

-0.
12.
36.
32.
13.
25.

0.

1%
le.
5.
5.
e.
e.

30
35
4B
45
45

I
I
I
I
1
I
1
I

!3.2 144.8 55. 155. 5. I
!3.1 144.8 65. 121. 15. 13.2 148.4 7e. 156. lB. 1
!3.1 144.3 7e. le3. 20. 13.4 139.9 BO. 139. 15. 13.5
13.2 143.8 60. 89. 5. 13.5 13B.9 75. 178. 5. 13.5
!3. e 144. B 6e. 65. 5. 13.3 MB.6 7e. 54. -le. 13. e
,3.2 144.3 6E. S4. B. 13.3 l~. B 65. 99. ’26. 13. e

13.2 139.8 65. 129. -25. 13. e
12.5

133.0
132.9
134.9
134.3
134.1
133.4

B5. 451. -5.
-15.
-2e.
-35.
-3e.
-25.

eB. 499.
eB. 395.
78. 4te.
7e. 387.
7B. 407.

1212122 11.5
12121S2 11. B
t213eez 12.2
1213962 12.4
1213122 12.5

146.8
146.4
143.B
144.9
143.8
143.e
142.2
141.8
141 .s
141.5
141.5

5e
se
5e
55
55
6e

e.
12.14S.6

146.2
145.3
144.2
143.2
142.2
i4e.9
141.4
141,5
141.5

50.
5e.
5B.
55.
55.

23.
26.
23.
12.
e.

0.
-5.

B.
-5.

e.

13.2 143. B 6e. 96. -5.
12.7 142.5 6e. 47. -le.
12.4 148.2 65. lee. -15.
[2.3 13EI.S 65. 190. ‘2E.
12.6 137. e 75. 246. -15.
12.5 136.2 Se. 334. -15.

1
I 12.2 129.2 7B. 596.

12.5 127.7 65. 63e.
12.2 126.5 7B. 664.
12.7 125.4 65. 682.
13.1 127. B 7B. 55S.

-25.
-35.
-3s.
-se.

1213113Z
i214eez
1214E6Z
1214122
12141EZ

12.6
12. e
13.1
13.5
14.1

I
I
1

65 12. e
7e 12.6
SB 13.5
85 14.2
9e 14.9

7B. 55.
7B. 6.
BE. 6.
B@. lB.
95. 12.

e.
-10.

-5.
-le.

B.

14.2 137.8 Be. 213. -26.
17. B 142.1 75. 154. ’30.
18.3 142.5 78. 214. -33,
18.2 143.2 9e. 22I. -5.
17.1 141.5 95. 1B3. e.

13.6 133.a 75. 36e. -2e.
I 22.3 146.5 6e. 632. -40.

22.5 147.6 55. 714. ‘Se.
22.4 147.2 6e. 714. -55.
2e.e 144.2 75. 516. -35.
17.3 142.2 95. 379. -le.
11.9 139.9 8B. 3B3. ‘2e.
19.8 14s.7 ee. 427. -15.
12.3 132.8 75. 230. -15.
13. e 131.4 7e. 192. -15.

24.1 156.1
24.2 157.1
24.2 156.6
22.7 153. B
2e.5 147. e

48.123B.
35.1326.
35.1341.
40.1214.
6e . B59 .
65. 642.

-65.
-65.
-6e.
-se.
-25.

1215eez
121se6z
1215122
12151EIZ
1216BEZ

14.6
14.9
15.3
15.5
15.4

141.4
141.3
14B.9
140.3
139.B

95
lee
1B5
100
95

139.e 95 15.2
13e.2lee 15.2
137.5les 15.1
136.8115 15.2

lle 15.7

15.1
15.2
15.3
15.4
15.3

141.4
141.2
140.9
140.6
14e. e
139.1
138.7
137.3
136.7
136.5

I
lee. w
les. 12.
tee. 17.
Im. 12.
95.
9e. 29.

IBB. 17.
115. 25.
115. 21.
12e.

e.
e.
B.
5.
e.

15.1
16. e
17.1
13.9
13.9
14.4
14.9
16.3
16.3
16.2
16.7
16.7
16.7
15. B
17.5
17.9

141.2
139.e
139.1
136.4
135.5
134.5
133.7
133.2
132.6
131.9

ile.
9e.
90.
eB.
75.
e5.
le5.
he.
Ile.
90.
!35.
75.
7e.
6e.
60.
55.

173.
13s.
159.
12e.
132.
111.
53.
17.
le.
19.

le.
-15.
-25.
-3s .
-3s .

I
I

2e.1
21.6
12.1
13.e
14.3

142.2
144.1
126.e
125.4
125. B

65. 799. -le.
75. 35e. 5.
65. 325. 5.
65. 271. 15.
75. 317. 35.

1216e6Z
1216122
lz161ez
1217eez
1217862

15.3
15.2
15.2
15.3
15.6
15.9
16.1
16.2
16.2
16.1
16. e

6.
-[e.

-5.
e.
5.

15.
15.
5.
e.
e.
e.
e.

-15. 1
le. 14.6 129.7 e5. 124. le. i5.e
2B. 16.2 129.4 e5. B7. 15. 16.6
25. 16.2 129. e e5. 77. 25. 17 .e
le. 16.1 128.2 ee. 115. 3e. e.e

16.8 129.2 75. 13e. 35. @.E

14.1 131.5 m. te9.-le.
I 124.8

124.6
124.2

e.e
e.e

75. 3s3.
75. 3e3.

e. -8.
e. -e.
e. -8.
e. -e.
e. -B.
e. -e.
e. -B.
B. -0.
B. -e.

40.
45.

e.
e.

1217122
12171S2
121BeBZ
121ee6z
121B12Z
121Blez

136.2
135.7
135. e
134.2
133.4
132.6

le5 16.1 135.6
lee 16.2 135.1
95 16.3 134.5
9e 16.3 133.6
B5 16.3 132.e

15.9 131.8

6.
115.
100.
9B .
e5.
ml.

6.
Ie.

E:
e.
12.

132.2
13e.9
129.7
12e.6
12B.5
12a.2

6e .
le.
36.
92.

1B6.
271.

le.
5.

le.
le.
2e.
Se.

17.7 127.9
le.7 127.2
a.B e.e
e.e e.e
e.e e.a

65.
6e .

e.
e.
e.
e.

26B ,
3s3.

-e.
-e.
-e.
-e.
-e.
-e.
-e.
-e.

3e.
3e.

0,
e.
e.

e.e
e.e
e.e
e.e
e.B
e.e
e.e
e.e
e.e
a.e

e .e
e .e
e.e
e.e
e .e
e.e
e .e

e.
e.
e.
e.
e.
e.
e,

1219eez
1219e6z
1219122
12191ez
122eeez
122ee6z
122e12z

15.9
16.1
16.4
16.5
15.9
14.9
13. B

i31. e
131.2
13e.9
13e.3
13e.2
13e.3
13e.2

ee
75

:
5s
40
35
3e

15.9
16.2
16.6
16.3
14.9
13.e
13.2

131.2
13e.4
129.8
i3e.2
13e.2
i3e.2
129.EI

75.
65.
65.
50.
40.
35.
3e.

31.
29.
24.

6.
e.

26.

5.
8.
e.
e.
e.

e.e
e.e
e.e
e.e
e.e

e.a
e.e
e.e
e.e
e. e

e.
e.e.

0.
e.
e.

e.
e.
e.

e.e
e.e
e.e

e. -e.
e. -e.
e. -e.

e.
e.
e.122emz 13. e 129.4

RLL FORECRE13
~G 24-NR 4S-NR

IWG FORECtlST POSIT ERRUR 17. 134. 291.
WJ6 RIGHT I?NGLE ERROR 9. e2.
Rm INTENS tll’ mGN ITUDE ERROR

168.
3. 22.

FM INTENSIV elffi ::: -9.
NUmER OF FORECASTS 3;. 35 31

TYFWONS LMILE OWR 35 KTS
72-HR 24-HR 4B-NR 72-NR
6e3. !7 . i2e. 2e9. 611.
326. 9. 7e. 167. 325.

29. 4. 14. 2B .
-le. -E: -21.

27 3;. ;$. 3e 26

D15TRNCE TRWELED BY lROPICRL CWLONE IS 19ei . Ntl

12VSR9GE SPEED OF’ TROFICRL CYCLONE 1S 7. KNOTS

TWNODNKIT
FIX POSITIONS FOR CYCLONE x0. ze

SflTELLITE FIMZS

FIX
NO.

;
3
4
5
6

:
9

* le
11
12
13
14
15

;?
[e
19
2B
21
22
23
24
25
26

mm
[2)

09B454
e912ee
89 ieee
1ee443
lei2ee
1B21B9
lle431
I le6ee
1le9ee
ll12ee
1116e@
12eeee
i2e3ee
12e419
12e6ee
12 iee3
1216ee
1217e4
i221ee
122242
122242
122242
13eeee
13e3ee
13e4e7
13e94e

FIX
POSITION RCCRY

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PcN 5

DVDR6K CODS SMELL HE COHEHTS

INIT 0SS

ULCC e.eN M3.eE

ULcc

SITE

PGTW
PGTW
PGTw
PGTIJ
PGTLI
PGN

5.5N 149.5E
5.9N 147.7E
6.eN 146,eE
e.a 146.7E
e.m M6.7E

11.1)4 146.8E
le.2N 147.45
le.5N 147.5E
11. eN M6.9E

Te.5/e.5 NORR7
Gffi
Gffi

TD .5/0.5 /s0. eawm NORR7
Gm
Gffi

T2 .efi. e. n I. sams Nom7
Gtt5
Gm
GI?3
Gt13

PGN
PGIU
PGTw
PGN
PGTLI
PGTw

11.2N
11.2N
11.lN
11.3N
11.5N
11.6N

14S.6E
147.2E
147.6E
147.4s
147.3E
14S.9E

Gtt3
GMS

T2 e=. B n 1. en4NRs NOIW7
Gffi
Nofll16

LLcc
PGTLI
PGTW
PGTIJ
PGTU
PGTu

11.3N
11.4N
11.5N
11.7N
12.eN

146.9E
146.6E
146.4s
146. lE
M6, eE

Gm
HOR@7
Gf’t3
NoaR6

m.ea. e NoRfi6
T3.ea.e Now16

Gm
Gtt3

73ea. e 6e. eaws NORR7

PGTU
PGTW
PGTW
RODN
RPFU
PGTW
PGTW
PGTLI
RODN

lNIT OeS
INIT OBS

12.eN 145.9E
11.7N. 145.2E
12.lN 145.7E
12.2N 145.5E
12.4H 145.4s

SECNDRY CNTR 12 .eN 143. 5E12.eN 144.6E NORR6
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PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

Nom6
GI?5
NoWa6
NOOF16

PG~
PGTW
RPm
PGTW
PGTW
PGTW
PGTW
PG711
PGIW
PGTw
RODN
PGTW
PGIU

%
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
4s
49
50
51
52
53

%
56
57
se
59
6E
61
62

?4
65
66
67
6E
69

m 70
71
72
73

FIx
NO.

;
3

:
6
7
8
9

10
11
12
13
14
15
16
17
lB

;:
21
22
23
24
25
26
27
28
29
30

:;
33

FIX
NO.

1
2

131608
13221s
132219
14a3B8
1’3s!357
141200
141600
141641
142155
142156
150300
158526
150526
150900
151200
151600
151811
152100
168000
160308
160514
161200
161600
161?S9
162100
162250
170502
171600
171747
1721BB
lBeOOB
lBB30a
180458
161200
1B16EIE
182100
198088
190380
190620
1912~
191600
192180
2s8300

12.6N 143.6E
12.5N 142. IE
12.5N 142.2E
13.8N 141.6E
12.6N 141.3E
13.6N 141.6E

T4. @/4. E /01 .E/24HRS

T4. B/4.6 -ml. e/24NRs
Gtt6
N0997
cm
GtlS
NOI%17

PCN 5
PCN 5
PCN 5
PCN 3
PCN 3

13.7N
14.8t4
14.5N
14.7N
15.4N

141.2E
W3.9E
141.5E
141,5E
141.3E
141.4s
141.3E
141.3E
141.lE
141.6E
141.8E
140.EE
14D.5E
14B.3E
148.EE
139.3E
13FI.6E
13E.2E
137.SE
137.6E
136.7E
135.SE
135.7E
135.4s
135.3E
134.9E

T4.5/4,5

T5.e/3. B ml. wwms
T4.8/4. o /6E. O~lHRS

NOM6
GttS
Nom6
NO13137

INIT OES

Exp LLCC
EXP LLCC

PCN 2
14.9N
15. EIN
15.5N
15.3N
15.4N
15.5N

PCN 1
PCN 1
PCN 1
PCN 1
PCN I

RPtK
PGN
PGw
PGTCJ
RGm
PGTW

Gffi
G16
GtK
NLIW7
Gm
GI?S
Gtt3
HOI%+7

PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1

15.6N
15.5N
15.4N
15.3N
15.2N

PGN
PGTW
PGTW
PGTW
PGTld
PGTW
PGTW
PGm
PG~
PGm
PGTW

T4.5fi.8 /l,E.5n4HRs
Gt6
GN5
NORi17
Gffi
Nom6

15.4N PCN 1
PCN 1
PCN 1
PCN 1
PCN 1

15.3N
15.3N
15.2N
15.6N 75.5/s.5/D1.en4HRs
16.8N
16.2N
16. IN
16. IN
16.3N

PCN 1 GHE
NO!W?7
Gm
Gt?S

PCN 1
PCN 1
PCN 1
PCN 1
PCN 2
PCN 1
PCN 5
PCN 5

PGN
PGIW
PGm
PGIW
PGTW
PGW
PGlll
ffiN
PGTW
PGT3J
PGm
PGTU
PGTIJ
PGT3J
PGIM
PGILl

16.2N 134.4S
16.2N 133.6E
16. IN 132. EE
16.3N 132. EE
16. IN 131.6E
16. IN 131.4s
16.2N 131 .8E
17.61N 13e.8E
17.EN 130. BE
16.4N 129.6E
15.5N 138.5E
i4. eN 130.3E
13.6N 13B.eE
10.8N 12E. SE

T4.5/?5.s 411 .W24HRS

PCN 3
PCN 3
PCN 4
PCN 5
PCN 5

Gm
GM3
N09F17
Gm
Gm
Gm
Gm
NOFiR7
Gt15
NOM7

13.5/4.5 ml .Ba2HRs

PCN 5
PCN 3
PCN 3
PcN 5
PCN 3

‘73.W3.S ALS).5KMHRS

T1.5/2.5 /bll.8/7?7NRS

200689
281600
210557

T1t’E
(z]

11034s
110723
112005
112157
120609
120849
130942
132125
14s803
142005
142212
150554
15Lle35
151200
151516
151B4B
15220}
160382
160530
160B3e
1622BB
170015
170253
170830
171921
172211
180031
le221e
190037
191920
1922EIB
20B743
202157

i-ltE
(2)

131535
131635

PGTLJ

RIRCR6FT F 1)0?3

FLT 788m 09s mx-SFC-W6D ttlx-FLT-LW-LND 1WCR%
LVL HGT ffiLP ~L/BRG/3?NG DIR-LfiRG~NG NFIV~

FIx
POSITION

EYE TEt’F (c)
OUT/ IN/ DP/SST

mN
NO.

3
3
4
4
5
5
7
e
s
10
10
11
11
11
11
13
13
14
14
14
15
15
16
16
17
17
lB

E

55
55
2s
35

Ii ;
4 10

1: :
33
42
32
52
52
51
42
45
10 10
10 10
10 3
52
52
32
25
53
53
3 10
53

1: 1:
10 3
55
10 10

9.9N 147.7E
lB#2N 147. BE
10.8N 147.5E
11. BN 147.4s
11.3N 147. IE

150BFT
15BBFT
7mm
70Bm
700rm
7aeta
7mrm
?Eelm
7ElEnm
70em

996
994

991

998
992

35 lBE 25
45 158 55
35 130 60
40 290 30

se

030 33 358 65
230 50 150 55
@BB ~ 336 9B

+24 +24 +24 28
+25 +24 +24 2$
+16 +8

+15 + E

●1B + 9
+17 +11 +11
+12 +17 + 9
+11 +17 +12

+11 +17 +12
+15 +21 +]8
+12 +20 +1 1
+1 1 +2B +1 1
+11 +19 +12

+lEi +16 +11
+te +15 +14
+13 +14 +14
+ 9 +16 +13
+11 +17 +12

+9+22+9
+14 +25

+25 +18
+13 +24 +11
+17 +16 +13
+10 +16 +12
+12 +22 + s

3005
3020
3014
302 I
2996
2934
2054

58 14
11.3N 147.lE
12.2N 144.BE
12.7N 142.6E
13.3N 141 .9E
14.4N 141 .5E

80 36SI
BE 330
65 050
90 890

lee em
68 270

20
15 ELL IPTICRL 4s 38 050

2763
2743
2620
2597
2574

7E
15
25
15

14.5N
14.9N
15. IN
15.2N
15.2N

141 .5E
141 .4s
141 .3E
141.2E
141. OE
14B. eE
148.7E
14D.2E
14B, BE
139.6E

7m3m
700m
7B0m
7BBm

CIRCULRR
CIRCULOR
ELLIPTICFIL
ELLIPTICAL
CIRCULtlR

25
35
3a 2B 13B
25 20 B3B
25

12B 99 630 17
22e 100 13B 19
140 S0 B4B 26
040 S1 31B 27
12e 93 050 25
638 75 310 4S

78em
7m3m
7BElm
700m
7eem
7e8m

2558
25SB
2629
ZG2B
2635
2645

15.4N
15.4N
15.3N
15.2N
15,2N

80 04S
se Es@
65 310
00 110

118 366
130 108
75 130

laB 26B

28
25
48

CIRCULf4R
ClRCULhR

25
2’0
15

E

94s

943

924

940

CIRCULRR
CIRCULRR
CIRCULRR
CIRCULIIR
CIRCULRR

27
15
15
12
30

20
10
5
30

170 104 110 27
210 113 llEI 28
17E ml e9B 20
110 10S 359 15
169 122 6J70 14

15.2N
15.2N
15.4N
15.6N
16. eN
16. lN

137. BE
137.4s
137. lE
136.5E
135.5E
135.6E

70Bm
7B0ra
70BrB
7e0m
7mm
7BBm

2574
2532
24S3
2433
2534

25
20CIRCULAR

CIRCUL13R
CIRCULRR
CIRCULflR
CIRCULflR

15
15
15
15

2586
2713
2672
2907
3016
3057
3107

lBE 348
lBB 27B
16B 090
EB 090

16.2N 134. IE
15. SN 132. IE
16.lN 131. BE
16.2N 13E. BE
i6.3N 13B.3E
14.7N 138.4S

7B8m
708rm
70em
7rnem
7mera
7e8m

97s
+17 +18 + 4
+12 +15 + 6
+16 +17 +13
+9+12+9

21
21
22
23

50 36%
4G 320

-la
1000 100 33 33B 13E

SIZE 2B 2B6 lee12.7N 128.8E 7eBm 3132

RIIDSR FIXES

FIx EYE EYE RROOB-CODE
snaps omn RSLRR TDDFF

R12D9R
POSITiON

SITE
w NO.

91218
91218

POSITION RllOllR 9CCRY

12.5N 143.4S LI)ND 6000
12.5N 143.2E L9ND GOOO

CO~NTS

3.6N 144.9E
3.6N 144.9E

NOTICE - THE RSTERISKS (*) lND ICW7E F 1=S UNREPRESENTRT[K flNO NOT USED FOR BEST TRIICK PURPOSES,
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7Y=HODH LEE
BEST TRRCK D9T17

BEST TIUICK L21RNIffi 24 NOUR FORECIIST 4S HOUR FORECAST
ERROR5 ERRORS

POSIT UMSD DST LHNO POSlT LIIND DST LUND
8.0 S.? 0. -s. 0. e.e 0.0 8. -B. 0.

8.6 6.6 B. -8. B.
t::: 12::6 5:: 1;:: -2:: 11.2 124.8 55. 117. -40.
11.4 12s.1 60. 121. -!5. 12,.? 123.2 55. 96. -30,

72 HOUR FDRECR2T,

POSIT WIND
S.6 21.B 0.
6.8 @.@ B.
12.1 120.s 45.
13.2 119.2 45.
14.6 118.7
15.9 117.3
16.2 116.9
15.2 116.%
15.4 115.2

DST
-B.
-s.
96.
36.

WIND
0.
e.
-5.
5.

?3VDFVHR POSIT WIND
Izzzlez
1223602
1223E6Z
1223122
12231BZ
1224062
1224062
1224122
1224182
1225BBZ
1225862

8.E 139.3
9.3 137.4

16.8 136.9
18.6 134.7
11.4 133.3
11.S 132.6

30
35
45
55 12.6 129.@ 65. 12. -26. 13,2 123.3 5B. 24. -20.

12.9 126.5 7B. 65. -28. 13..6 121. B 5B. 3B. -16.
13.8 125.3 Ee. 89. -15. 13. B 12E. B 60. 13. 16.
13.2 12’5.7 R8. 63. -5. 13.8 12E.7 69. 81. 2R.
13.3 124. E 75. 92, 5, 13. S 119.9 68. IIE. 15.

55.
55.
76.
58.
5E .

1%: 5.
[63. 15.
52. 0.
55. 5.

65 11.8 132.1 55. 6. -16.
12.2 13B. E 65. B. -5.
12.5 129.7 78. 13. -5.
12.5 12S. EI 75. 6. -le.
lZ. E 127. !5 65. 13. -6.
12. B 126.5 S5. 21. -16.
12.7 124.8 96. 6. 5.
12.8 123.2 SE. 6. I@.
13.1 121.8 7E. 6. 18.
13.6 128.3 55. 23.

12.1 138.9
12.4 129.9
12.6 128.8
12.7 127.6
12.6 126.2
12.6 124. S
12. B 123.3
13.1 121.9
13.6 126).7

70
75
85
90 13.6 123. B

122.6
119.2
lls. !3
117.5
115.9
114.9
112.9
111.8
110.7
110.2

75.
75.
66.
55.
5a.
*.
40.
4s.
4a.
4a.
35.

114.
110.

6.
18.
56.

15. 14.0
14.1
16.1
17.4
le. s

119.0
11s.7
115.1
! 14.5
115.3

66.
66.
50.
4a.
45.

122.
160.
60.

102.
170.

16.
5.
B.
-5,
10.
10.
5.
e.
0.
8.
a.
B.
0.
0.
B.

15.7 114. s
15.5 114.9
2@.8 114.7

6.0 0.0
6.6 B.B

56.
50.
30.

B.

76.
145.
1s2 .
-0.

%:
5.
e.
8.

95
es
70
60
50

13.6
13. B
14.2
14. s

25.
26.
10.
El,

1225122
1225182
1226662
1226E6Z
1226122
12261ez
1227602
1227E6Z
1227122
1227162

B.
0.
0.
8.
0.
6.

-a.
-B .
-e .
-B .
-El.
-0.
-B.
-0.
-8.
-0.
-e .

5. 16.3
17.2
14.8
14.7
14.6
14.8

96.
127.
97.

149.
216.
261.

-5.
-10.

-5.
5.

la.
le.

2a.2
21.8

a.a
a.e
a.a
0.0

115.0
115.5

0.6
6.0
a.e
8.6

4a.
30.

B.
8.
B.
B.
B.
a.
8.
B.

227.
256.

-a .
-0.
-B .
-0.

0,0 0.6
0.0 0.6
9.B e.a
B.B O.B
0.6 0.B
B.B 0.6

e.
m.
B.
8.
B.
0.

13. a ]]9.3 4s 15.
5.

-z:

13.9 118.0
14.2 116.9
14.7 116.0
15.1 115.2
15.7 114.3

45
59
55
50 0. a.
45 15.5 113.9 45. 26.

16.8 112. S 45. 57.
17.2 113.3 40. E.
18.4 113.1 36. 19.

a. B.B 0.0 B. -B. 0. 6.6 B.B
B.Sl 6.63 E!. -0. B. 9.6 B.G
a.e 0.0 0. -0. 0. a.a a.a
6.0 0,0 B. -B. e. 0.0 0.6

-0.
-B .
-a.
-B .

e.a 61.e
a.a 0.8
a.e e.a
6.8 0.8

e.
B.
0.
B.

B.
0.

$

1228662 16.4 113.7
122 SZ16Z 17.3 113.2
1228122 IB.1 113.2

35
30
25

16.
la.
5.

.(iLL FORECOSTS TWHOONS lAiILE OM?R 35 KT6
I.RHG 24-NR 4S-HR 72-HR LRNG 24-NR 4s-HR 72-HR

FWG FORECFIST POSIT ERROR 21. ma. 112. 98. 22. 83. 91. 72.
FM RISHT aNGLE ERROR 16. 75. 66. 62. 17. SE. 39. 54.
FIV6 INTENSITY mGN lTuDE ERROR 7. 12. 14. 9. 7. 12, 15. e.
RW INTENSITY BII)S 0. -1. -1. -1. -2. -3. 6.
NUmER OF FORECIJS7S 22 le 14 1:. 28 16 12 E

DISTFINCE TRFWELED BY TROPlCfl. CYCLONE IS 171e. NH

IWERRGE SPEED OF lROPICRL CYCLONE 1S i2 . KNUTS

TWWDON LEE
FIX POSITIONS FOR CYCLONE NO. 29

SW7ELLITS F M2S

F]% TItE
NO. (z)

FIX
POSITION RCCRY

PCN 5
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
Pctl 5
PCN 5
PCH 5
PCN 3
PCN 2
PCN 1
PCN 1
PCN t
PCN 1
PCN 1
PCN 1
PCN 3
PCN 3
PCN 3
PCN 3
PCN 5
PCN 5
PCN 1
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 5
Pctl 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3
PCN 3

DVDR9K CODE SWIELLITE COtSTSNTS SITE

1::$
9.6N
9.4N

IB. BN
10.7N
lB.6N
11.61N
11.3N
11.6N
lZ.2N
12.6N
12.4N
12.4N
12.4N
12.4N

14s.7E
146.2E
139.9E
13B.9E
137.5E

Gtt3
G~
Gt6
Gtu

T2.5e.5 Gm

ULcc
ULcc
ULCC
ULcc
INIT OHS

PG-n4
PGllI
PGTIJ
PGTw
PGTLI
PGTU6

7
230906
2312ae
231606
231818
232100
24SBBB

135,3E
134.7E
134.2E
133.6E
133. BE

GE
Gm
GW3
N09R7
Gt16

PGN
RPPK
PGN
PGTW
PGTIJ

B
9

10
11

ULCC

-73.5 =.5 Al 1.8/24+ss131.9E
131.4s
130,6E
129.8E
129.2E

GM5
GtS
Gm
GIIS
Gffi

12
13
14
15
16

240300
248900
241200
24160a
241aa6

PGTIJ
PGTIJ
PGTw
PGTU
PGTu12a. aE

17 25B3BB 12.5N 126.9E
25B6E3G 12.6N 126.2E
25E9E@ 12.7N 125,4S
2512&i 12.6N 124. SE
25160E 12.7N 123.7E

22 251755 12.7N 122.9E
23 252108 12. BN 122.3E
24 266666 13.6N 121. EIE
25 2693@8 13.5N lZ1, BE
26 26B68E 13.7N 12B.5E

T4.5/4. 5 m 1. B/27HRS GM3
Gm
Gm
Gm
Gm
NOIII?7
Gt?3
Gi’t5

=.5Z4.5 4S1. BZMNRS 6PS
Gm

PGTW
PGTLI
PGTW
PGT64
PGTw

m
19
20
21

PGTW
PGT14
PGTIJ
PGTW
PGTIJ

13.8N 119.9E
14.4N llS. BE
14. SN 118.7E
14. BN IIB.5E
14.8N 117.7E

T4. 5/4. !5 NOiV17
GM6
Gt7s
GM6
NORR7

~.5fl.5 .-?5D.W24NRS Gm
NOFW17
GtiS
GP?3
GHE

lNIT OES RODN
PGTLI
PGm
PGILl
RODH
PGTLI32 27D3@B

33 276626
34 2712@B
35 2716B0
36 2718BB
37 2721 W
3S 272336

14.7N
14.6N
14. BN
15.2N
15.5N
15.9N

116,4S
116,1E
I14,7E
114.2E
113.7E
113,2E

PGT14
PGN
PGTW
PGTw
PGTW
RPtU

EW LLCC
ULCC 15. @N 117. SE E% LLCC
E* LLCC
lNIT OBS

Gm
-13.EK3.8 Nom6

Gm
16.4N 113,7E

113.46
113. BE
113.4s
$13.4s
113.lE

39 28EWB
4E 2BB38B
41 z8e616
42 2S86!6
43 2aa9ea

16.4N
17.EN
17.2N
17.3N
17.9N

PGT14
PGTW
PGTIJ

PGTW

n.ea.a all.5aMHRs GttE
‘NOIIR7
NOR*7
Gt?5
Gm
Gt?3

T1. B/2.B /IJ1.9/24HRS ~~

44 28 lzaa lB.6N 113.3E
45 Z816@@ lS.9N 113.6E
4S 2821OU 19.4H 113.6E
47 29a3m 19.3N 113. BE
4s 29a6a4 I

PGTW
PGTW
PGllJ
PGN

19.6N 114.46
19.6N 114.4S

N09117
T2.W3 .S+SJ1 .EW3BHRS NORI17

PGTU
49 290684

183



91 RCRRFT FIWS

FM TIPE FIX FLT
HO.

7W’E OBS tt?X-SFC-WiD t#)X-FLT-LW.-LND RcCRY
(z) POSITION LW HGT ffiLP WL/ERG~NG DIR#/ELMRG/RNG NRV/?lIl

EYE EYE ORIEN-
SHRPE DIRWTRTIOti

EYE TEIF (c)
OUT/ INz 0PA3ST

m
NO.

2
3
4
4
5
6

:
s
9
9
9

1
2
3
4
5
6
7

!
10
11

2385B4 le .ON 136. 2E
2322B7 11 .7N 132.5E
240611 12.8ti 13B.EE
241M54 12.2N 13B.2E
2421 B3 12B.2E

15%0FT
?Zn3m
700m
7Emm
?am’m
7B0t33
700FSS
7eEr8
7BerB
7BBFB

2955
285B
2845

997
992

972
956

94s

990
990

99e

35
aB
eB
25

328
040
I BE
200

03a 31
lEE 6B
878 73
139 75

320
WE
330
048

43105
5 55

2875
2875

+23 +23
+7+15+11

+15 +13
+lEi +15 +13
+12 +lB +12

ELL I PTICRL 40 38 120

t5B
Ble

ELLIPTICfiL 25 IS
ELLIPT’ICRL 2S 18
ClRCULFIR 25
ELLIPTICAL 24 16

12.8N
12.6N
12.5N
14.2N
14.2N
14.9N
15.4N

2705
2640
2629
2996
2997
2996
3043

55 040
050
100

038
130
I BE
050
150
220
200

91
113
111
54
51
66
60
62

32%
050
32B
350
E2B
150
e60
830

38
15
12
24
45
15
20

18 2
85
53
55
55

12 10
10 10
10 10

250626
250905
26204S
262319
270B50
2712Bi

126. IE
125.5E
117.3E
117. lE
115. BE
115.2E

100
30

15
70

+10 +]6 +11
+ 9 +1s +12
+12 +16 + 9
+11 +15 +10
+E +14+9

270

%2045
50

020
150

45
15

ELL [FT[CSL 35 2S
ClRCULtlR 4B

7BBI’9
+S +16+712 2714B6 15,8N 114. BE 7BBPE 3066 130 7!3

WID(IR FIXES

EYE EYE RRDOE-CODE
SHf4PE D1wi RSWRR TDDFF

lmsw 4////

RRD8R
POSITION

6.3N 12B.6E
6.3N 12B.6E
6.3N 12B.6E
6.3N 12B.6E
6.3N 12B.6E
6.3N 12B.6E

FIX TIM5 FIX
NO. (21 POSITION RIIDr?R RCCRY

SITE
W12 NO.COM’ENT6

EYE 69 PCT Cl
EYE 68 PCT CI OPEN SE

EYE 7E PcT C1 OPEN SE
EYE 18B PCT CI

EY6 Be PCT C 1 OPEN SE
EYE B8 PCT C I OPEN W

1 9S32 !
913321
9S321
9U321
9S321
98321
98321

1 26S!936 13. SN 119.8E LRND
2 2616W 13.6N 119.5E LRND
3 261160 13.6N 119.4S Lf7ND
4 26128B 13.6N 119.2E LRND
5 26123B 13.6N 119.lE L9ND
6 26133EI 13.6N 118.9E LIIND
7 2614S8 13.6N lIEI.7E LRND
B 26158E 13.6N lIS.5E L9ND
9 26i68@ 13.7N lIE.3E LFIND

10 261BE8 13. eN 118. EE LFIND
11 27E2EE 14.2N 116.4S L9ND

18B1/ 42915
lBB1/ 42915
lBelz 52715
lE81/ 42715
IEE117 5273B

1
1
11
11
1

1EB17 52715
18817 42715
18E17 42815
168 1/ 629//
10B 1/ 62855

I
I
I
1
1’

6.3N 12B.6E
6.3N 12B.6E 98321
6.3N 12B.6E 98321
6.3N 12EI.6E SS321
6.3N 120.6E 98321

NOTICE - TIE fY2TEP.ISKS (8) lND ICWE F 1=S UNREPRESENTf)TI%E RND NOT USEO FOR BEST TRIICK PURPOSES.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES

TROPIC(IL CYCLONE 27-81
BEST TRFICK DAT9

BEST TFJ7CK MRNING 24 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
13.g 0.8 B. -8, 8.
0.0 0.0 0, -0. 8.
0.0 0.0 0. -0. Q.
8.0 a.si 8. -0. 0.
8.0 0.0 0. -B. 0.

46 HOUR FORECQST 72 HOUR FDRECRST
‘ERRORS

I’SWDW’HR POSIT WIND POSIT LJIND DST WIND
1028E2Z 12.2 72.8 29 E.O 0.8 E. -a.
1E213E8Z12.4 72.F3 25 8.0
lt72814Z12.5 71.2 25 0.0

POSIT
0.0 0.0
@.0 0.0
E.B S.EI
8.0 8.E
E.B ‘a. e
0.0 0.0
0.8 0.8
0.0 8.0

18.9 65.8
2@.1 65. B
19.3 65.2
19.8 65.8
17.9 72.9

DST WIND
0.
e.
e.
s!.
6.

8.
0.
0.
0.
a.
8.
0.
0.

-5.
-5.

8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-e.
0.0
0.0
0.0
0.%
0.0
0.0

8. -8.
-0.
-0.
-0.
-e.

-e.
-e.
-e.
-s.

0.
0.
0.
0.

e. -e. e.
B. -E. 8.
0. -0. 8.
e. -6. a.
e. -0. e,
0. -e. a.

la282i3z12.7 78.7 25 @.@
1029622 12.8 69.9 25 !3.8
1E2988Z 12.9 69.2 25 a.a
1E2914Z 13.E3 68.5 30 0.8
1029202 12.9 67.9 38 0.0
la3EE2Z 13.F3 66.9 35 13.2
lE3W3Z 13.@ 66.5 4E 13.6
183@14Z 14.4 66.9 45 13.6

0.0 0.0 e. -0. 0.
0.0 e.e e. -0. 0.
a.e a.o 8. -e, B.

15.5 65.3 4B. 122. -15.
16.4 64.4 55. 167. -5.

El.
::: a.
-a.
E3. 2:
-e.

0.
B.

38.
35.
45.

-0.
-0.
17.
42.
71.

0.0
67,1
65.8
66.%

5s. 122. -s:
65. 146. 18.
65. 229. 15.
65. 2%5. 28.

15.8 64.3 68. 198. B.
15.8 64.4 68.239. B.
16.6 78.FJ 65.2S4S. 5.
2a.2 70.9 s5. 14a. a.
22.2 69.4 S0. 74. a.
22.5 69.S S5. 51. la.
22.8 69.9 45. 16. lE.
a.8 0.a 0. -8. 0.
a.a 0.8 a, -8. a.

-e.
-B .
-0.
-e.

e.
e.
e.
e.

le382Eizis.a 67.4 5a 13.s 65.7
67.8
6B.I
67.8

sO .
55.
6a.
6a.

122.
43.
46.
49.

0331E12Z15.8 67.4 55 i5.2
1031@8Z 16.7 67.3 6@ 16.8
1E13114Z17.6 67.2 fia 16.2
la31202 18.6 67.4 60 18.S
1181022 19.4 67.9 6EI 19,2
I181W3Z20.3 68.4 55 20.4
ll13114Z21.4 6S.0 50 2E.6
I1OI2EZ21.7 69.2 45 21.7
11%202222.6 7@.1 35 22.3

60. 322. 25.
0. -8. El.
e. -e. a.
e. -8. a.
a. -0. 0.
e. -e. 0.
e. -e. e.
e. -8. 0.
e. -0. e.

e.a a.e
e.0 0.a
o.e a.8
e.e 0.0
B.E 6.8
0.0 0.0
a.a e.o
a.a 0.0

-e. e.
e.
e.
0.
e.

67.4
67.4 ‘%
68.3 55.
69.6 5@.
69.5 45.
70.2

12.
31.
8.
54.
17.

-e.
-B .
-8.
-e.

8.8 e,o 0. -a. e.
o.a e.a 0. -0. a.

-0. 0.
0.35. 19. -B.

aLL FORECFIST6 TYPHOONS M-lILE OkER 35 KT6
LRNG 24-HR 4B-HR 72-HR

0. 8.
e. 0.

LRNG 24-HR 4B-HR 72-HR
41. 135. 221. 63.
27. 106. 155. 25.

1. S. 15. 25.

FM FORECFIST POSIT ERROR
W/G RIGHT I?NGLE ERROR
W@ INTENSITY I’$3GNITUDE ERROR
FWZ INTENSITY 819S
NUi%ER OF FORECRSTS

0. e.
0. e.
e. e.
0. e.
0 0

e. 0.
0. e.
e 0

-1. 1. 13. 25.
13 9 s 1

DIS T13NCETRWELED BY TROPICRL CYCLONE IS 993. Ntl

FMSR9GE SPEED OF TROPICFIL C’TtLONE IS B. KNOTS

n-z.7-n t.--., .-.
FIX POSITIONS FOR CYCLONE NO. 27

SIY7ELL17S F 1=S

FIX
NO.

*1
*2
*3
*4
*5

6
7
8
9

la
* 11

12
13
14
15

* 16
17
18
19
2a
21
22
23
24
25
26
27

Tltiz FIX
(2) POSITION r?cCRY DVOR9K CODE SIWELLITE Corrlxrs

lNIT 08S

ULF7C 15.2N 79. BE
INIT 08S

s ITS

2sa234
251332
26e210
261449
270954
26a3a5
2BB943
281403
2B222B

6.6N
6.7N
a.9N

B3 . 3E
82. 9E
79.6E
7B.eE
79.9E
71.7E
71.42
7a.7E

PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PcN 5
PCN 5
PCN 6

T1. ezl. e

T1 .ezl .e X6 B. B24HRS

T1.5/l.5

Now16
Nolm6
Noaci6
Nolm6
NORR7
NoRla6
NOR137

KGIAC
KGIAC
KGIAC
KGIX
KGLC
KGIAC
KGLC

10.3N
12. IN
12.3N
12.3N
12.3N NOFK?6

UORR7
Noi7f16
NOR97
NOM6
NOFlR7

KGW2
KGIAC
KGLC
KGU
KGIAC

12.7N
13.4N
13.5N
13. lN
13. lN
13.2N

7B. EE
6S.5E
6@.3E
613.7E
67. 6E
66.4s
66.6E
66.3E
67. 7E
67. 7E
67. lE
67. 2E
67. 3E
68. 3E
69. lE
68. IE

PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 1
PCN 6
PCN 6
PCN 6
PCN 5
?CN 5
PCN 6

290242
298931
291521
292216
3e04e0

UL9C 13.6N 67.9E
ULQC 13.3N 67.4S
PSBL DIML LLCC

T2.5Q.5 /D1. azMHRs

K6LC
KGIAC
KGLC
KGM
KGIIE
KGIJC
KGLC
KGLC
KGE
KGLC
KGLC
KGLK
KGWC
KGIAC
KGK

T3. S/3.5 /D I.&t?5HRS Nom6
NOFX+7
HOM16
NOFW7
Now16

13.3N
13.3N
14.9N
16.3N
17.2N

38mie
3e22e5
31045s
31090e

T4. 5-’4. S /D1 .6/25NRs
NOFM7
Nolw6
NOIW7
NOM6
NORe7
Nolw16
NOM7
NofM6
NOM7

311434 17.9N
IB,4N
19.4N
20. lN
21.3N

312153
010313
EllBa56
e]]411

T3. ez4. e-m .5 XMHRS

e12141
820250
92BB44

22. BN 69. BE
21.9N 69.6E
23.4N 71. eE

PCN 6
PCN 3
PCN 5

T2.5=. E AJG.%21HRS

NOTICE - THE ASTER ISKS (*) INDICF!TE F I)ES UHREPRESENTPTIVE RND NOT USED FOR BEST TRRCK PIRPOSES.
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T730PIC12L CYCLONE 29-E 1
BEST TRRCK O(ITR

72 HOUR FORECftSTBEST TIVICK bsIRNING
ERRORS

POS1T WIND DST LUND

24 HOUR FORECflST
ERRORS

IT WIND DST LUND
E1.zl 9. -0. a.

4S HOUR FORECflST
ERRORS

IT wIND DST wIND
E.e E. -8. e.
8.8 e. -0. 6’.

POSIT WIND DST IJIND
0.0 8.0 B. -B. 8,
e.e 8.0 B. ‘B. 0.

8.8 0. -e. 8.

Pos
e.e
0.0
0.0

17.1
17.9

PM
0.8
6.8
8.0

19.9
21.8
17.1
2B. B

~~FMIR
1117E12Z
11 l?aez
llt714z

POSIT WIND
12.5 91. s 28
12. B 90.7 25
13.2 90.4 35
13.5 9B.2 45
13.8 96.1 se
14.3 9E.a 55
14.9 90.1 55
15.6 9@.2 60

0.0 0. -0. 0.
0.0 0. -8. a.

B8.13 40. 12E. -20.
89.2 50. 122. -15.
9B. E 6EI. 111. ‘IE.
9B. a 7EI. 54. -5.
90.5 BE.
91.2 7B.
91.5 6@.

8.0 0. -B. 8.
S7.2 55. 226. -2E.
BB.5 60. 181. ‘5.
98. B 70. 289. 15.
91.6 55. 74. 5.

61. 5. 0.0 0.0 B. ‘E. 0.
19. 5. 0.8 8.0 8. -B. B.
49. 5. B.E 9.0 B. -@. 8.
19. B. B.E B.E B. -a. B.

0.0
8.0
B.@
0.0
0.0
B.E
0.0
8.0
0.0
B.@
0.8
0.8
0.0

B.e
0.8
0.0
0.0
O.e
0.0
0.0
0.0
0.0
0.8
0.8
E .0

0.
a.
B.

::
e!
a.
0.
B.
0.
0.
0.

-B .
-B .
-8.
-0.

e.
8.
e.
e.
e.
a.
B.
0.
8.
B.
e.
e.

11172EZ
111BB2Z
1119082
111B14Z
t 11E12EZ

14.0 9B.2 45. 21. ‘lB.
14.6 90.3 55. 21. 0.
15.2 90.2 6B. 24. B.
16.5 9B.5 65. 19. B.
17.4 9a. e 76. 45. 0.
lB.8 91.0 75. 16. 8.
IB.7 91.6 75. 34. E.
19.6 91.2 70. e. 5.
20.2 91.8 6B. 6. 5.
20. S 92.1 4f3. 26. ’18.

14.9
16.9
17.8
19.8
21.0

-B .
-8.
-0.
-0.
-8.
-s.
%.
-a.

11 !902Z
Il19eBz
1119142
1119202
1120022
112B’aBz
1120142

21.5 92.0 50.
0.0 @.9 E.
6.6 0.0 0.
8.8 8.8 e.
B.8 e.e

-B. B. B.e B.B B. -B. 8.
-8. B. 0.8 0.8 B. ‘8. 0.
-e. B. 0.8 B.E B. -B. B.
-8. B. 0.0 0.0 B. -8. 0.B.

QLL FORECl!SIS ‘IwHOONS LWILE OWR 35 KT6
LRNG 24-HR 4s-HR 72-HR

0. a. 0. 0.
LRNG 24-HR 4B-HR 72-HR

28. 69. 172. 0.
(JVG RIGHT FINGLE ERROR 12. 35. 110. B.
fIVG INTENS IIY I’WGNITUDE ERROR B. 11. 0.
IIVG INTENSITY BII?S -:: -4. -1. 0.
NLN’EER OF FORECI?STS 12 e 4 e

RVG FDRECRST POSIT ERROR
B. 0. B. B.
0. El. B. 0.
a. 0. B.
U El & El

DIST$INCE TRWJZLED BY TROPIC9L CYCLONE IS 595. NM

cYcLONE IS 7. KNOTSWERfiGE SPEED OF TROPICfiL

Tc2s-s 1
+1X POSlTIONS FOR CYELONE NO. 29

SfWELL 1’7S F 1=S

FIX
tlo .

;
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
1s

ti
21
22
23
24
25
26
27

* 2e
29
30
31
32
33
34
35

T1rE FIX
(z) POSITION RCCRY DWR9K CODE SWELL ITS COft’ENT6 SITE

PCN 6
PCti 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6

T1.B/l.E

T2.5/2.5 iD1.5Z?4NRS

Nom6
NORR6

ltiIT OBS

ULRC 11.9N 91.lE

KGLC
KGIJ)2
KGIX
KGLK

NOIM7
Nom16
GPS
NOIM7
Nofwfi
G!iS

PGTW
KGIAC
KGI+C
PGTW
PGTU
KGkC
PGTW
KGLC
PGTW
KGW
PGTIJ
KGkK
KGl&
PGTIJ
KGW
PGTIJ

PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PEN 5

GM6
NOFIR7
GM6
Nofla6
GPS

T3.5/3.5 /D1.w24HRS
T3.54.5 IHIT OBS18E6EB 14. EN 98. BE

18S19B1 13.9N 98.3E
1812@8 14.5N 9f3.3E
1S1239 14.6N 9E. EE
1S2084 15.6N 90.46

PCN 5
PCN 5
PCN 2
PCN 2

NO(197
GttS
Nom6
NOIM7
GtlsPCN 5

PCN 1
PCN 1
PCN 3
PCN 1
PCN 5

T4. 5/4.S 01 #V24HRS

T4. O/4.E ~ .5=4HRs
GtlS
GPS
NOW17
GMs
GPS
NORR6
G=
Gf’S
HORR7
GI’S

PGTIJ
KGIAC
PGTIJ
PGTW
KGU

19E9EE 17.3N 98. BE
1912EB 17. EN 91. IE
191356 17. EN 91.2E
191680 lB.3N 91.2E
191BBE lB.6N 9B.9E
192134 lB.5N 91.5E
2B6BEE 19 .5N 9B. 9E
200235 20 .7N 92. 4S
208668 2 1.EIN 92. BE
2B8B37 20 .2N 91. 7E
2E11333 2B.2N 91.6E
2B1666 21.4N 91.7E
216212 2B.lN 92.lE

PCN 5
PCN 5
PCN 5
PCN 5
PCti 6
PCN 5
PCN 6
PCN 5
PCN 3
PCN 3
PCN 5

PGTU
PGTW
KGIAC
PGTU
KGLC
PGTW

T4. 5/4. 5-AE .8=4HRS
T2. B=. B AL?.0~4HRS

No+mfi
Gt76
N0997
Nomlfi
ms
NOF16

ULRC 22. IN 94.76
EW LLCC

Em LLCC

KGLC
KGLC
PGTLI
KGUPCN 5

NOTICE - THE RSTERISKS (*) INDICRTE F I*S UNREPRE6ENT8TIW flND NOT USEO FOR BEST TRRCK PURPOSES.
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TROP[CRL CYCLONE 31-B I
BEST TRRCK DfITf2

BEST TRflCk LflRNING 24 HOUR FORECPIST
ERRORS

;lT WIND DST WIND
B.o 8. -a. 8.
B.B e. +. a.
6.6 8. -e, e.

4S HOUR FORECRST
ERRORS

IT LIIND DsT WIND
0.0 0. -B, a.
e.e e. -a. e.

72 HOUR FORECI?ST

m-’DWNR POSIT WIND
1285822 10.6 E8. E 2E
128s882

ERRORS
POSIT WIND DST WIND POSIT

B,O a.e
0.0 0.0
8.0 0.0
E.B E.E
e.e e.e
E.B E.e

Pos
0.0
e.e
e.e
0.0

Pos
e.a
0.0
8.0

LJIND
a..

DST
-B,
-0,
-0.
-8.
-e.
-B.
-a.
-e.

431.
179.
149.
142.
-0.
-e.
-8.
-e.
-0.
-e.

:::
-0.
-0.
-0.
-B.

LIIND
b.0.0

8.0
e.o
0.0
0.0

a.a a.
0.0 e.
E.B e.
B.B 0.
8.B

-B .
-e.
-B .

e.
8.
a.
B.
e.
0.
B.
8.

-5.
0.
B.
5.
5.
5.
5.
5.
0.
5.
B.
e.
5.

-5.
B.
El.

10.8
lB. E
10.2
10.2
11’,1

87.8
86.3
86.3
E17.2
B7.3
B7.1
07.0
07.0
E6.9

2e
25
25
25

8.
0.
8.
0.
B.
a.

2::
35.

B.
B,
B.
0.

::
0.

-35.
-25.

1205142
12e520z
12E6E2Z
12B6e8Z
1206142
1286282
1213702z
12B78SZ
i2a7]42
12B720Z
]2aae2z
I 2.3aeez
12B814Z
12ee2ez
12E9B2Z
12e9eaz
1289142
12B928z
1210B2Z
121 OEI8Z
121B14Z
121B2ez

e.e e. 43. 0.
e.e 8. -e. e.
e.e e. -a. a.
e.e B. -0. B.
e.fi e. -a. a.

-B . E.B 8. -e. e.
e.. a e. -e. e.
e.e e. -s. a.
O.B R. -B. B.
si. e B. -e. e.

Et.B
e.ii
a.e
e.a

8.
0.
e.
a.

38.

-0.
-a.
-0.
-B .
12.

me
0.0
e.a
E.B

25
30
30
35
35

8.0
e.E
@.B

12.7
13.1

0.B
a.o
0.0

86.8
86.6
B7. B
86.3
85,8
S5.6

11.6
12.2
12.?
13.1

a.a e.B
a.B 8.0

24.5 92.3
22. I3 B9.6
21.3 9B.8
21.2 EB.3

B.0 0.B
B.B e.B
e.0 B.0

B.e E.e e. -e. 8.
87.6 45. 162. 28.5 89.5 50. 305. -2B.

16. e 86.3 40. S0. -1:: 19.4 B7.6 45. 175. -25.
16. t3 E7.6 45. 97. -15. 18.8 89.2 35. 171. -4B.
16.6 84.9 58. lea, -15. 19.2
17.3

16.6
35.
40.
45.
50.
5s.

17.
21.
13.
34.

13.7
14. B
14.2
14,5

66.7
86.5
S6.3
E6.3

40
4a
45
58

13.5
13.9
14.5
14.9

2s ,
20.

e..
B.

-25.
-15.

e.
e.

85.s 38. 74. -40.
86.4 38. 42. -3B.
86.8 3B. 38. -3B.
87.2 55. 159. 5.
W.9 5s. 243.

B4.9 45. 117. -25.
84.9 45. 125. -25.
e5.13 ?5. 52. 0.
S7. Z. 70. 56. a.
87.1 6B. Ie9.

2a.e
20.3
19.4
19.2

47. 17.8
17.1
17.5
17.6
lS. B

15.1 S6.2
15.6 B6.3
16.2 86.6
16.6 86.7
17.2 B6.7

60
65
76
7e
75

15.1
15.5
15.9
16.4

B6, e
e6.4
86.6
a6.6

65.
7B.
70.
75.

12.
e.

le.
13.

0.
e.
B.
0.
e.
0.

0.
8.
0.
e.

15. 0.0 e.o
8.0
e<B
B.B
e.e
0.0
B.0
B.B
8.B

B.
5.

15.
5.
B.
B.
B.
e.

0.8 8.8
a.a
8.B
B.0
e:B
0.0

0.
El.
0.
0.
e.

-B .
-B .
-0.
-B .
-B ,
-B .
-0.
-a.

a. e.B
0. B.0
e. e.o
a. B.B
B. 0.0
Ei. O.B
E. B.B
8. 0.0

87.2 65. 156.
87.5 65. IE13.
S7.3 4D. 137.

B.E O. -0.
a.a 7J. -a.
o.E e. -e.
B.B B. 4.

e.e
0.0
e.e
e.a
0.8

17.1 136.EI 75.
70.
65..
55.
SE.

6.
13.
13.
13.
2B.

1s.9
22.6

0.0
0.0

18.3
19.4
20.6
21.9
23.2

S6.7
86.8
87.4
8s.2
69.7

70
60
6e
50
35

16.4 96.5
19. S E16.G
20.7 S7.2
22.1 e7,9
23.2 B9.6

e,
e.
0.
8.

e.
e.
0.
8.

e.
e.
El.

0.0
0.0

B.0
e.B

0.B
0.B35. 5.

FILL FORECFISTS TYPHOONS IJl lLE OVSR 35 KT6
lJ6NG 24-HR 4S-HR 72-HR IARNG 24-HR 4S-HR 72-HR

R~ FORECFIST POSIT ERRoR 17. 115. 151. 225. e. 0. e. B.
blV6 RIGHT llNGLE ERROR 14. 55, 67. Es. 8. e. 8. e.
9VTi INTENS ITT’ M?GNITUDE ERROR 26. 25. e. e.

:: :;:
e. e.

W% ItiTENSITY BIRS -21. -25. e. e. 0. e.
NUmER OF FOREUIST5 16 12 B 4 e e B 0

DISTRNCE TRFWELED BY TROPiCilL CYCLONE IS leBB . Nli

9WRi%f? SPEED OF WOPICIIL CYtLONE IS S. KNOTS

Tc31+l
FIx POSITIONS FOR CYCL~ NO. 31

S(ITELLITE F l=.

TIFE FIXFIx
HO.

;
3

*4
5

*6
*7

8
*9
* IB

11

1:
14
15

* 16
17
1s
19
ze
21
22
23
24
25
26
27
2e
29
3B
31
32
33
34
35
36
3?
3B
39
40
41
42

z
45
46
4?
4s

* 49

(z) POS”IFim RCCRY DWRFV! COOE SWELL ITS col’rm6Te SITE

le.7N
le. eN
le. eN
IB.6N
16.SN
IB .3N
10.3N
le.3N
9.eN
9.EiN

90.lE
B9. lE
Se. 7E
ee. lE
E6.3E
e4.3E
e4.3E
B6 . 7E
B?. IE
e7. BE

PCH
PCN
PCN

R
PCN
PCN
PCN
PCN

5
6
5
5

T1. e/l. B

nen.e nl.en.wss
T3. wz’.e

NOIW6
NOAR6
NDRfi6
GIIE
Nom16
Gm
GttS
NORR6

ULRC 9.6N 92.5E INIT 0SS
UIJW 9.7N 91.6E
UL8C 9.BN 91. BE
INIT 0SS
IJLFIC 11.5N B6.6E

w LLcc
E% LLCC

ULRC lB.8 85.eE Em LLCC

KGIE
KGW2
KGhC
PGTW
KGLC
PGTiJ

e6eBEiB
E6B125
e6B3B8
06E68e
e6ee53

P6TU
KG!J2
PGN
PGTLI
KGIAC

T1.5~. E AAEi,5/24HRs

T2.B~. e /5E. B/24HRS
Gt?S
Gt?S
NOF7R7
NOFM6
Gm

Pctl
lB.5N

0614S4 11.2N
0616ee 12.lN
B7eBBB 12. 3N
e7e2.c3 12. 3N
B7E6EIB

87. 3E
e7 . 2E
e6 . BE
86. eE
e7. lE
B4.BE
s7. eE
e6.5E
e7.lE
es .9E
e6.eE
B5.3E

Pcti
PCN
PCN
PCN
PCN

KGLC
PGTW
PG’Iu
KGIAC
PGT’IJ
KGLC
PGTu
KGIAC
PGN
KGm
PGTW
KGIAC
PGTEJ
KGLK

GttS
N09116
GtlS
NOfll17
GM3
Nool16
Gns

I
!3

:
6
5
5
5
1
5
3
5
3
5

13.4N
12.9N
13.7N
13.7N
14. ON
13. BN
14.3N

PCN
PCN
PCN
PCN
PCN
PCN
PCN

e7]28t7
e71341
e71eeB
B72127
9Beeae
ee022e

NORR7
GPE
Nolw16
Gfs
NORR7
GtK
NORR6
GIIS
GttE
Nom7
N(I9R6

BRE9KS CONTINUITY

14.2N
14.2N
14.2N
14.7N
14.eN
15.lN

S6. 3E
B5 . 7E
B6.6E
B6.2E
B6.7E
e6. 3E

PCN
PCN
PCN
PCN
PCN

T4. 5/4. 5+~1 .e/Z4HRE
T4. e/4. e /01 .B/2.4+RS

PGTW
KGIX
PGTW
PGTU
KGU
K6kC

PGN

L%

KslAc
PGN

KGLC
PGTU

E%
KGLC
PGTU

15.5N
BB2115 15.2N
B9815S 15.6N
e9e3ee 16.1 N
e9e6ee 16. 3N
e9mlB

S6 . 3E
86. eE
86. 7E
SS.4E
B6 .2E
e6.7E
BS.2E
e6.2E
6S.BE
e6.2E
e6. 3E
B6 . 7E
e6.5E
E7.BE
B7.2E
e7. BE
07.56
BB. IE
SS.BE
BB. SE
ss.eE

5
5
1 T5.5a.5 al.wmwss

T4.S/4.5 /DO. !XMHRS
G?t3

NoaR7

GnE
NOMS

6m
NOR97
GtLS

16. BN
16.5N
16.7N
17. lN
17.9N

1
5
5
5
5
1

;

IB.6N
Ie.w
18.9N
19.2N
2e. lN
2L1.9N
20.5N
22.lH
21.7N
22. eN

PCN
PCN
PCN
PCN
PCN

EYE 15HM DIRI!ETER
E’#M6LL OPEN E

OwRw

T5.5fi.5 B.eawss
T3. w4.e-4].e24tsse

NOM6
GUS
NOllR?
Gm

PCN
PCN
PCN
Pcu
Pm
PCN

lee98e
m2ee
le1412
lemee
102051

mm
KGW
PGN

NOIM6

Now?22.7N

NOTICE - 7HE RSITSRISKS (*) INOICW7E FI~ ~E5ENTRTlK 9NJ NOT USED FOR BEST TRRCK ~.
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ACCRY

ACFT

ADP

APGWC

AIREP

ANT

APT

ARwo

ATT

AVG

AWN

BPAC

BRG

CDO

CI

CLD

CLSD

CNTR

CPA

DEG

DIAM

DIR

DMSP

ELEV

FLT

FNOC

GOES

HGT

HPAC

HR

HVY

ICAO

IR

KM

KM/HR

Accuracy

Aircraft

Automatic Data Processing

Air Force Global Weather Central

Aircraft Weather Report(s)
(Commercial and Military)

Antenna

Automatic Picture Transmission

Aerial Reconnaissance Weather
Officer

Attenuation

Average

APPENDIX I

CONTRACTIONS

LLCC

LVL

M

M/SEC

MAx

m

MET

MIN

MSN

NAV

Automated Weather Network

Blended Persistence and Climatology

Bearing

Central Dense Overcast

Current Intensity

Cloud

Closed

Center

Closest Point of Approach

Degree(s)

Diameter

Direction

Defense Meteorological Satellite
Program

Elevation

Flight

Fleet Numerical Oceanography Center

Geostationary Operational
Environmental Satellite

Height

Mean of XTRP and Climatology

Hour (s)

Heavy

International Civil Aviation
Organization

Infrared

Kilometer(s)

Kilometer(s) per hour

Low-Level Circulation Center

Level

Meter(s)

Meters per Second

Maximum

Millibar(s)

Meteorological

Minimum

Mission

Navigational

NAVPGSCOL Naval Postgraduate School

NEDN

NEDS

NEPFCF

NESS

NET

NM

N/O

NOAA

NRL

NTCC

NTCM

OBS

OTCM

PCN

PSBL

PTLY

QUAD

WDOB

RECON

RNG

SAT

SFC

Naval Environmental Data Network

Naval Environmental Display Station

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

Near Equatorial Trough

Nautical Mile(s)

Not Observed

National Oceanic and Atmospheric
Administration

Naval Research Laboratory

Naval Telecommunications Center

Nested Tropical Cyclone Model

Observation (s)

One-Way Interactive Tropical
Cyclone Model

Position Code Number

Possible

Partly

Quadrant

Radar Observation

Reconnaissance

Range

Satellite

Surface

SLP(MSLP) Sea-Level Pressure (Minimum Sea-
Level Pressure)

SPOL Spiral Overlay
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SRP

STNRY

SST

ST

TC

TCARC

TCFA

TCM

TD

TOO

TIROS

TS

TY

TUTT

ULAC

VEL

VI S

VSBL

WESTPAC

WMo

WND

WRs

XTRP

z

Selective Reconnaissance Program

Stationary

Sea Surface Temperature

Super Typhoon

Tropical Cyclone

Tropical Cyclone Aircraft Recon-
naissance Coordinator

Tropical Cyclone Formation Alert

Tropical Cyclone Model

Tropical Depression

Typhoon Duty Officer

Television Infrared Observation
Satellite

Tropical Storm

Tropical Upper Tropospheric Trough
(Sadler, 1976)

Upper-Level Anticyclone

Velocity

Visual

Visible

Western Pacific

World Meteorological Organization

Wind

Weather Reconnaissance Squadron

Extrapolation

Zulu Time (Greenwich mean time)



APPENDIX I

DEFINITIONS

BEST TRACK - A subjectively smoothed
path, versus a precise and very erratic fix-
to-fix path, used to represent tropical cy-
clone movement.

CENTER - The vertical axis or core of a
trop~yclone. Usually determined by
wind, temperature, and/or pressure distri-
bution.

CYCLONE - A closed atmospheric circula-
tion rotating about an area of low pressure
(counterclockwise in the northern hemis-
phere) .

EPHEMERIS - Position of a body (satel-
lite) on space as a function of time; used
when no geographic reference is available
for gridding satellite imagery. Since
ephemeris gridding is based soley on the
theoretical position of the satellite, it is
susceptible to errors from vehicle pitch,
orbital eccentricity, and the oblateness of
the earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea-level pressure of a tropical
cyclone of 2.5 rob/firfor 12 hrs or ~.O mb/hr
for 6 hrs (ATR 1971).

EXTRATROPICAL - A term used in warnings
and tropical summaries to indicate that a
cyclone-has lost its “tropical” characteris-
tics. The term implies both poleward dis-
placement from the tropics and the conver-
sion of the cyclone’s primary energy sources
from release of latent heat of condensation,
to baroclinic processes. The term carries
no implications as to strength or size.

EYE - “EYE” is used to describe the
cent= area of a tropical cyclone when it
is more than half surrounded by wall cloud.

FUJIWHARJ+EFFECT - An interaction in
which tropical cvclones within about 700 nm
(1296 km)”of eacfiother begin to rotate
cyclonically about one another. When in-
tense tropical cyclones are within about 400
nm (741 km) of each other, they may also
begin to move closer to each other.

MAXIMUM SUSTAINED WIND - Maximum surface
wind speed averaged over a l-minute period
of time. Peak gusts over water average 20
to 25 percent higher than sustained wind.

RAPID DEEPENING - A decrease in the
minimum sea-level pressure of a tropical
cYclone of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURE - The turning of a tropical
cyclone from an initial path toward the west
or northwest to the north then northeast.

RIGHT ANGLE ERROR - The distance des-
cribed by a perpendicular line from the best
track to a forecast position.

SIGNIFICANT TROPICAL CYCLONE - A tropi-
cal cyclone becomes ‘Fslqnlflcant”with the
issuance of the first n&nbered warning by
the responsible warning agency.

SUPER TYPHOON/HURRICANE - A typhoon/
hurricane in which the maximum sustained
surface wind (l-minute mean) is 130 kt (67
m/see) or greater.

TROPICAL CYCLONE - A non-frontal low
pressure system of synoptic scale developing
over tropical or subtropical waters and
having a definite organized circulation.

TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
COORDINATOR - A CINCPACAF representative
designated to levy tropical cyclone aircraft
weather reconnaissance requirements on
reconnaissance units within a designated
area of the PACON and to function as coordi-
nator between CINCPACAF, aircraft weather
reconnaissance units, and the appropriate
typhoon/hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in which the maximum sustained surface wind
(l-minute mean) is 33 kt (17 m/see) or less.

TROPICAL DISTURBANCE - A discrete system
of apparently organized convection--general-
ly 100 to 300 nm (185-556 km) in diameter--
originating in the tropics or subtropics,
having a non-frontal migratory character,
and having maintained its identity for 24
hours or more. It may or may not be assoc-
iated with a detectable perturbation of the
wind field. As such, it is the basic gene-
ric designation which, in successive stages
or intensification, may be classified as a
tropical depression, tropical storm or
typhoon (hurricane).

TROPICAL STORM - A tropical cyclone with
maximum sustained surface winds (l-minute
mean) in the range of 34 to 63 kt (17-32
m/see) inclusive.

TROPICAL UPPER TROPOSPHERIC TROUGH
(TUTT) - “A dominant climatological system,
and a daily synoptic feature, of the summer
season over the tropical North Atlantic,
North Pacific and South Pacific Oceans,”
from Sadler, James C., Feb. 1976: Tropical
Cyclone Initiation by the Tropical Upper
Tropospheric Trough (NAVENVp~DRSCHFAC
Technical Paper No. 2-76).

TYPHOON/HURRICANE - A tropical cyclone
in which the maximum sustained surface wind
(l-minute mean) is 64 kt (33 m/see) or
greater. West of 180 degrees longitude
they are called typhoons and east of 180
degrees they are called hurricanes. Foreign
governments use these or other terms for
tropical cyclones and may apply different
intensity criteria.
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VECTOR ERROR - The vector drawn between WALL CLOUD - An organized band of cumu-
a forecast position and the location of the liform clouds immediately surrounding the
storm at the verifying time of the forecast. central area of a tropical cyclone. The

wall cloud may entirely enclose the eye or
only partially surround the center.
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APPENDIX E

PAST ANNUAL NPHOON REPORT

Copies of the past Annual Typhoon Reports
can be obtained through:

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Refer to the following acquisition numbers
when ordering:

YEAR

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

ACQUISITION NUMBER

AD 786147
AD 786148
AD 786149
AD 786128
AD 786208
AD 786209
AD 786210
AD 785891
AD 785344
AD 785251
AD 785178
AD 785252
AD 768333
AD 786334
AD 777093
AD 010271
AD A023601
AD A038484
AD A055512
AD A070904
AD A082071
AD A094668
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